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Abstract

This study aimed at the investigation of the effect of preheating, shielding gas flow rate and heat input on the hardness of weldment. In this study, 304 stainless steel was bonded by MIG welding with Argon as a shielding gas and hardness properties of the welded samples at different points from the weld centre line was investigated. For that purpose welding was done with different level of preheat, shielding gas flow rate and heat input. Welding samples were characterized by means of hardness test on optical Brinell hardness tester. Hardness test revealed that for all welding parameters hardness in HAZ and weld metal was higher than parent metal.

With application of design of experiment (DOE) mathematical relationship between the welding process input parameters and output variable like hardness of welded joint in order to determine the welding input parameters that lead to desired weld hardness. Preheat, shielding gas flow rate, and heat input are selected as input parameter and hardness as output parameter. By application of response surface methodology and Tanguchi method of DOE, relationship between these parameters and Hardness was developed. 

The experiment result show that the heat input has greatest effect. Gas flow rate has second largest effect on hardness and preheat has very little effect on hardness of weldment.

Keywords: MIG; SS 304; Preheat; Gas flow rate; Heat input; Hardness.
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ABSTRACT

This study aimed at the investigation of the effect of preheating, shielding gas flow rate and heat input on the hardness of weldment. In this study, 304 stainless steel was bonded by MIG welding with Argon as a shielding gas and hardness properties of the welded samples at different points from the weld centre line was investigated. For that purpose welding was done with different level of preheat, shielding gas flow rate and heat input. Welding samples were characterized by means of hardness test on optical Brinell hardness tester. Hardness test revealed that for all welding parameters hardness in HAZ and weld metal was higher than parent metal.

With application of design of experiment (DOE) mathematical relationship between the welding process input parameters and output variable like hardness of welded joint is developed in order to determine the welding input parameters that lead to desired weld hardness. Preheat, shielding gas flow rate, and heat input are selected as input parameter and hardness as output parameter. By application of response surface methodology and Tanguchi method of DOE, relationship between these parameters and Hardness was developed. 

The experiment result show that the heat input has greatest effect. Gas flow rate has second largest effect on hardness and preheat has very little effect on hardness of weldment.

Keywords: MIG; SS 304; Preheat; Gas flow rate; Heat input                                                                     

INTRODUCTION

The GMAW welding process is easily found in any industry whose products require metal joining in a large scale. It establishes an electric arc between a continuous filler metal electrode and the weld pool, with shielding from an externally supplied gas, which may be an inert gas, an active gas or a mixture. The heat of the arc melts the surface of the base metal and the end of the electrode. The electrode molten metal is transferred through the arc to the work where it becomes the deposited weld metal (weld bead).

The quality of the welded material can be evaluated by many characteristics, such as bead geometric parameters (penetration, width and height), hardness, residual stresses and deposition efficiency (ratio of weight of metal deposited to the weight of electrode consumed). These characteristics are controlled by a number of welding parameters, and, therefore, to attain good quality, is important to set up the proper welding process parameters. Out of these properties hardness is important property because hardness determines the impact strength, toughness and crack susceptibility of welded joint.

 Unfortunately, an underlying mechanism connecting welding parameters and quality characteristics is usually not known. Traditionally, it has been necessary to determine the weld input parameters for every new welded product to obtain a welded joint with the required specifications. To do so, requires a time-consuming trial and error development effort, with weld input parameters chosen by the skill of the engineer or machine operator. Then welds are examined to determine whether they meet the specification or not. Finally the weld parameters can be chosen to produce a welded joint that closely meets the joint requirements. Also, what is not achieved or often considered is an optimized welding parameters combination, since welds can often be produced with very different parameters. In other words, there is often a more ideal welding parameters combination, which can be used if it can only determined.

In order to overcome this problem, various optimization methods can be applied to define the desired output variables through developing mathematical models to specify the relationship between the input parameters and output variables. In the last two decades, design of experiment (DoE) techniques has been used to carry out such optimization. 

The Taguchi method is a systematic application of design and analysis of experiments for the purpose of designing and improving product quality. In recent years, the Taguchi method has become a powerful tool for improving productivity during research and development so that high quality products can be produced quickly and at low cost. 

One of the most widely used methods to solve this problem is the response surface methodology (RSM), in which the experimenter tries to approximate the unknown mechanism with an appropriate empirical model, being the function that represents it called a response surface model Identifying and fitting from experimental data a good response surface model requires some knowledge of statistical experimental design fundamentals, regression modeling techniques and elementary optimization methods 

LITERATURE REVIEW                       
Many researchers and academicians of international repute have probed into the topic of study of effect of welding parameters whose name and work abstract has been given below:

· Y.C. Lin and K.H. lee in 2005 studied the effect of preheating on hardness in type 304 stainless steel weldment. The study revealed that hardness value was less in preheating than conventional welding.

· BehcetGulenc, KayaDeveli, Nizamettin Kahraman and Ahmet Durgutlu in 2005, have studied the effect of hydrogen in argon as a shielding gas in MIG welding of austenitic stainless steel. Hardness values were studied on parameters like shielding gas composition and welding current.

· A Griffiths, W.Nimmo, B roebuck, G.Hinds and A turnbull in 2004 studied the hardness profile in welding of 13 Cr stainless steel welds .It  was found that the hardness was maximum at 4 to 6 mm far from the weld centre.
· V. BalSubramanian and B. Guha in November 1998, adopted a modified method to analyze Fatigue life prediction of shielded metal arc welded joints containing LOP defects by a mathematical model. Mathematical model is developed to predict the fatigue life of Shielded Metal Arc Welded (SMAW) cruciform joints containing Lack of Penetration (LOP) defect. High strength, quenched and tempered steel (ASTM 517 ‘F’ Grade) is used as the base material throughout the investigation. Four factors, five levels were used to optimize the required number of experiments. The model is developed by Response Surface Method (RSM). Analysis of Variance (ANOVA) technique is applied to check the validity of the model.
· Davi Sampaio Correia, Cristiene Vasconcelos Goncalves, Sebastiao Simoes da Cunha and JValtair Antonio Ferraresi in 2003, made a Comparison between genetic algorithms and response surface methodology in GMAW welding optimization. The situation was to choose the best values of three control variables (reference voltage, wire feed rate and welding speed) based on four quality responses (deposition efficiency, bead width, depth of penetration and reinforcement), inside a previous delimited experimental region.

· S.C. Juang and Y.S. Tarng in 2000, worked on the selection of process parameters for obtaining optimal weld pool geometry in the tungsten inert gas (TIG) welding of stainless steel is presented. To consider the front height, front width, back height and back width of the weld pool characteristics together in the selection of process parameters, the modified Taguchi method is adopted to analyze the effect of each welding process parameter on the weld pool geometry, and then to determine the process parameters with the optimal weld pool

· Manonmani investigated the effect of the laser welding parameters on the bead geometry of 2.5 mm thick AISI 304 stainless steel. In this study the relationship between the process parameters (beam power, welding speed and beam incidence angle) and the weld-bead parameters (penetration, bead width and area of penetration) has been developed using RSM. 

· Juang and Tarng adopted a modified Taguchi method to analyze the effect of each welding process parameter (arc gap, flow rate, welding current and speed) on the weld pool geometry (front and back height, front and back width) and then to determine the TIG welding process parameters combination associated with the optimal weld pool geometry. It was experimentally reported that, the four smaller-the-better quality characteristics, ‘four responses’ of the weld pool in the TIG welding of S304 stainless steel of 1.5 mm in thickness are greatly improved by using this approach.

· Hyoung-Keun Lee, Hyon-Soo Han, Kwang-Jae Son and Soon-Bog Hong in 2005 optimized the Nd: YAG laser welding parameters for sealing Small titanium tube ends. The effects of the laser welding parameters on the melted length were analyzed and optimized by the Taguchi and regression analysis method. The laser pulse width and focal position among the welding parameters had the greatest effects on the S/N ratio of the melted length.

· A.G. Olabi, G. Casalino, K.Y. Benyounis, M.S.J. Hashmi in 2006 optimized the CO2 laser welding by ANN and Taguchi algorithms. In this paper Taguchi approach to the design of the experiment. They were applied to find out the optimum levels of the welding speed, the laser power and the focal position for CO2 keyhole laser welding of medium carbon steel butt weld

· Y.S. Tarng, S.C. Juang and C.H. Chang used of  Taguchi methods to determine submerged arc welding process parameters in hardfacing. In this paper, the use of grey-based Taguchi methods for the optimization of the submerged arc welding (SAW) process parameters in hardfacing with considerations of multiple weld qualities is reported. In this new approach, the relational analysis is adopted to solve the SAW process with multiple weld qualities. Optimal process parameters are determined by using the parameter design proposed by the Taguchi method. 

· Lung Kwang Pan, Che Chung Wang, Ying Ching Hsiao and Kye Chyn Ho in 2004 optimized the Nd: YAG laser welding on to magnesium. The use of an Nd: YAG laser for thin plate magnesium alloy butt welding was optimized using the Taguchi analytical methodology. The welding parameters governing the laser beam in thin plate butt welding were evaluated by measuring of the ultimate tension stress.

· B. Hu and T.M. Richardson in 2005 studied the Micro structure and mechanical properties of AA7075 (T6) hybrid laser/GMA welds. The weldability of AA7075 using a hybrid laser/gas metal arc (GMA) welding process was examined. After welding process optimization, the influence of filler wire composition, natural ageing, artificial ageing and a short duration solution heat treatment was investigated to enhance weld microstructural and mechanical properties.
Summary
In this chapter different research papers published in the journals of international repute were studied and the end results of different experiments carried out by the researchers around the world are written in this chapter. After the review of these papers it was decided to optimize welding parameters using Taguchi and response surface methodology (RSM) techniques of design of experiment. The welding parameters will be preheat, shielding gas flow rate and heat input and there will be three levels for each parameter. The orthogonal array is to be used

                                                                                                   CHAPTER 1
                      GAS METAL ARC WELDING (GMAW) OF AISI 304                    __               _____________________________________________
1.1 Introduction 

Gas Metal Arc Welding (GMAW) is a welding process which joins metals by heating the metals to their melting point with an electric arc. The arc is between a continuous, consumable electrode wire and the metal being welded. The arc is shielded from contaminants in the atmosphere by a shielding gas.

                                        [image: image2.png]MIG WELDING PROCESS




                                                    Figure 1.1 GMAW Process 

GMAW can be done in three different ways:

 Semiautomatic Welding - equipment controls only the electrode wire feeding. Movement of welding gun is controlled by hand. This may be called hand-held welding.

 Machine Welding - uses a gun that is connected to a manipulator of some kind (not hand-held). An operator has to constantly set and adjust controls that move the manipulator.

Automatic Welding - uses equipment which welds without the constant adjusting of controls by a welder or operator. On some equipment, automatic sensing devices control the correct gun alignment in a weld joint.

Basic equipment for a typical GMAW semiautomatic setup: Welding Power Source - provides welding power.

Wire Feeders (Constant Speed And Voltage-Sensing) - controls supply of wire to welding gun.

Constant Speed Feeder - Used only with a constant voltage (CV) power source. This type of feeder has a control cable that will connect to the power source. The control cable supplies power to the feeder and allows the capability of remote voltage control with certain power source/feeder combinations. The wire feed speed (WFS) is set on the feeder and will always be constant for a given preset value.

Voltage-Sensing Feeder - Can be used with either a constant voltage (CV) or constant current (CC) - direct current (DC) power source. This type of feeder is powered off of the arc voltage and does not have a control cord. When set to (CV), the feeder is similar to a constant speed feeder. When set to (CC), the wire feed speed depends on the voltage present. The feeder changes the wire feed speed as the voltage changes. A voltage sensing feeder does not have the capability of remote voltage control.

Supply of Electrode Wire.

Welding Gun - delivers electrode wire and shielding gas to the weld puddle. Shielding Gas Cylinder - provides a supply of shielding gas to the arc.

[image: image3.png]



      Figure1.2 Typical GMAW Semiautomatic Setup With Constant Speed Feeder

1    Constant Voltage (CV) Welding Power Source  2 Contactor Control/Power Cord  3    Weld Cable To Feeder    4    Ground Cable To Workpiece 5 Workpiece 6 Welding Gun 7    Constant Speed Wire Feeder 8    Electrode Wire 9    Gas Hose 10  Shielding Gas Cylinder

1.2.    Typical GMAW Process Control Settings

These settings are guidelines only. Material and wire type, joint design, fit up, position, shielding gas, etc. affect settings. Test welds to be sure they comply with specifications.

1. Amperage (A)

 Convert Material Thickness to Amperage (A)                          

(.001 in = 1 ampere)

.125 = 125 A

Material thickness determines weld parameters.

2. Select Wire Size

	Wire Size
	Amperage Range

	.030 in

.035 in

.045 in
	40 − 145 A

50 − 180 A

75 − 250 A


3    Select Wire Speed (Amperage)

	Wire size
	Wire speed

	.030 in

.035 in

.045 in
	 250 ipm

 200 ipm

 125 ipm


4    Select Voltage

Low Voltage: wire stubs into work

High Voltage: arc is unstable (spatter)

Set voltage midway between high/low voltages.

Voltage controls height and width of weld bead.

          [image: image4.png]
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     Figure 1.3 parameter selection depends on plate thickness and wire thickness

1.3.    Holding and Positioning Welding Gun 

Welding wire is energized when gun trigger is pressed. Before lowering helmet and pressing trigger, be sure wire is no more than 1/2 in (13 mm) past end of nozzle, and tip of wire is positioned correctly on seam.

                         [image: image6.png]



                                Figure 1.4 Holding and Positioning Welding Gun
1 Hold Gun and Control Gun Trigger 2  Workpiece 3 Work Clamp 4 Electrode Extension (Stick out)1/4 To 1/2 in (6 To 13 mm)  5 Cradle Gun And Rest Hand On Workpiece Groove Welds  6 End View Of Work Angle 7 Side View Of Gun Angle Fillet Welds 8  End View Of Work Angle 9 Side View Of Gun Angle
1.4.    Conditions That Affect Weld Bead Shape
Weld bead shape depends on gun angle, direction of travel, electrode extension (stick out), travel speed, thickness of base metal, wire feed speed (weld current), and voltage.

                  [image: image7.png]



                                   Figure 1.5 Conditions That Affect Weld Bead Shape
Gun Angles and Weld Bead Profiles: 1Push 2 Perpendicular 3 Drags Electrode Extensions (Stick out):4 Short 5 Normal 6 Long Fillet Weld Electrode Extension (Stick out): 7 Short 8 Normal 9 Long

Gun Travel Speed: 10 Slow 11   Normal 12 Fast

1.5.    Gun Movement during Welding

Normally, a single stringer bead is satisfactory for most narrow groove weld joints. However, for wide groove weld joints or bridging across gaps, a weave bead or multiple stringer beads works better.

   [image: image8.png]L DOV
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                                 Figure 1.6 gun movement 
1    Stringer Bead − Steady Movement along Seam 2 Weave Bead − Side to Side Movement along Seam 3 Weave Patterns Use weave patterns to cover a wide area in one pass of the electrode.

1.6.    Poor Weld Bead Characteristics
        [image: image10.png]
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                            Figure 1.7 Poor Weld Bead Characteristics
1    Large Spatter Deposits 2    Rough, Uneven Bead 3    Slight Crater during Welding 4    Bad Overlap 5 Poor Penetration

1.7.    Good Weld Bead Characteristics
       [image: image13.png]
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                                       Figure 1.8 Good Weld Bead Characteristics
1    Fine Spatter 2    Uniform Bead 3    Moderate Crater During Welding Weld a new bead or layer for each 1/8 in (3.2 mm) thickness in metals being welded. 4    No Overlap 5    Good Penetration into Base Metal

1.8.    Common GMAW Shielding Gases

This is a general chart for common gases and where they are used. Many different combinations (mixtures) of shielding gases have been developed over   the years.

                                     Table1.1 shielding gas selection 

[image: image16.png]Gas Spray Arc Short Spray Arc Short Spray Arc Short
Steel Circuiting Stainless Steel | Circuiting Aluminum Circuiting
Steel Stainless Aluminum
Steel
Argon All Positions5 All Positions
Argon + 1% O, | Flat & Horizontal® Flat & Horizontal®
Fillet Fillet
Argon + 2% O, | Flat & Horizontal® Flat & Horizontal®
Fillet Fillet
Argon + 5% O, | Flat & Horizontal®
Fillet
Argon + 8% Flat & Horizontal® | All Positions
co, Fillet
Argon + 25% Flat & Horizontal' | All Positions All Positions®
co, Fillet
Argon + 50% All Positions
CO,
CO, Flat & Horizontal! | All Positions
Fillet
Helium All Positions?
Argon + All Positions?
Helium

Tri-Mix?

All Positions





1    Globular Transfer     2    Heavy Thicknesses    3    Single Pass Welding Only                  4    90% HE + 7-1/2% AR + 2-1/2% CO2   5    Also for GMAW-P, All Positions

1.9. Modes of GMAW transfer
GMAW transfer mode is determined by variables such as shielding gas type, arc voltage, arc current, diameter of electrode and wire feed speed.

1.9.1.    Short Circuit Transfer
Short circuit transfer refers to the welding wire actually “short circuiting” (touching) the base metal between 90 - 200 times per second. With short circuit transfer, wire feed speeds, voltages, and deposition rates are usually lower than with other types of metal transfer such as spray transfer. This makes short circuit transfer very versatile allowing the welder to weld on thin or thick metals in any position.

Limitations of short circuit transfer:

A relatively low deposition rate

Lack of fusion on thicker metals

More spatter

Short circuit transfer usually has a crackling (bacon frying) sound when a good condition exists
       [image: image17.png]
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                  Figure 1.9 Short circuit transfer and Short Circuit Cycle
Short Circuit Cycle

A - Electrode is short circuited to base metal. No arc and current is flowing through electrode Wire and base metal.

B - Resistance increases in electrode wire causing it to heat, melt and “neck down”.

C - Electrode wire separates from weld puddle, creating an arc. Small portion of electrode wire is deposited which forms a weld puddle.

D - Arc length and load voltage are at maximum. Heat of arc is flattening the puddle and increasing the diameter tip of electrode.

E - Wire feed speed overcomes heat of arc and wire approaches base metal again.

F - Arc is off and the short circuit cycle starts again.
1.9.2 Globular Transfer
                                                  [image: image19.png]



                                                Figure 1.10 Globular Transfers
1 Globular Transfer

Globular transfer refers to the state of transfer between short-circuiting and spray arc transfer.  Large globs of wire are expelled off the end of the electrode wire and enter the weld puddle.

Globular transfer can result when welding parameters such as voltage, amperage and wire feed speed are somewhat higher than the settings for short circuit transfer.

Limitations of globular transfer:
Presence of spatter 
Less desirable weld appearance than spray arc transfer
Welding is limited to flat positions and horizontally fillet welds
Welding is limited to metal 1/8 inch (3 mm) or thicker
1.9.3 Spray Arc Transfer              
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                                                      Figure 1.11 Spray Arc Transfer
1 Spray Arc Transfer

Spray arc transfer “sprays” a stream of tiny molten droplets across the arc, from the electrode wire to the base metal.

Spray arc transfer uses relatively high voltage, wire feed speed and amperage values, compared to short circuit transfer.

To achieve a true spray transfer, an argon-rich shielding gas must be used.

When proper parameters are used, the spray arc transfer produces a characteristic humming or buzzing sound.

Advantages of spray arc transfer:
High deposition

Good fusion and penetration

Good bead appearance

Capability of using larger diameter wires

Presence of very little spatter

Limitations of spray arc transfer:

Used only on material 1/8 inch (3 mm) and thicker (hand held)

Limited to flat and horizontal fillet weld position 

Section 1.10 GMAW welding trouble shooting
1.10.1 Excessive Spatter
                                           Table 1.2 Excessive Spatter
[image: image21.png]Excessive Spatter — scattering of
molten metal particles that cool to
solid form near weld bead.

Possible Causes Corrective Actions
Wire feed speed too high. Select lower wire feed speed.
Voltage too high. Select lower voltage range.

Electrode extension (stickout) too long. | Use shorter electrode extension (stickout).

Workpiece dirty. Remove all grease, oil, moisture, rust, paint, undercoating, and dirt from work surface before welding.
Insufficient shielding gas at welding Increase flow of shielding gas at regulator/flowmeter and/or prevent drafts near welding arc.

arc.

Dirty welding wire. Use clean, dry welding wire.

Eliminate pickup of oil or lubricant on welding wire from feeder or liner.





1.10.2 Porosity
                                                    Table1.3 Porosity

[image: image22.png]Porosity - small cavities or holes
resulting from gas pockets in weld
metal.

Possible Causes

Corrective Actions

Inadequate shielding gas coverage.

Check for proper gas flow rate.

Remove spatter from gun nozzle.

Check gas hoses for leaks.

Eliminate drafts near welding arc.

Place nozzle 1/4 to 1/2 in (6-13 mm) from workpiece.

Hold gun near bead at end of weld until molten metal solidifies.

Wrong gas. Use welding grade shielding gas; change to different gas.
Dirty welding wire. Use clean, dry welding wire.
Eliminate pick up of oil or lubricant on welding wire from feeder or liner.
Workpiece dirty. Remove all grease, oil, moisture, rust, paint, coatings, and dirt from work surface before welding.

Use a more highly deoxidizing welding wire (contact supplier).

Welding wire extends too far out of
nozzle.

Be sure welding wire extends not more than 1/2 in (13 mm) beyond nozzle.





1.10.3 Incomplete Fusion   
                                        Table 1.4 Incomplete Fusion   

       [image: image23.png]Incomplete Fusion - failure of weld
metal to fuse completely with base
metal or a preceeding weld bead.

Possible Causes Corrective Actions

Workpiece dirty. Remove all grease, oil, moisture, rust, paint, coatings, and dirt from work surface before welding.
Insufficient heat input. Select higher voltage range and/or adjust wire feed speed.

Improper welding technique. Place stringer bead in proper location(s) at joint during welding.

Adjust work angle or widen groove to access bottom during welding.

Momentarily hold arc on groove side walls when using weaving technique.

Keep arc on leading edge of weld puddle.

Use correct gun angle of 0 to 15 degrees.




 
1.10.4 Excessive Penetration

                                  Table 1.5 Excessive Penetration
[image: image24.png]Excessive Penetration — weld metal
melting through base metal and
hanging underneath weld.

g

Excessive Penetration Good Penetration
Possible Causes Corrective Actions
Excessive heat input. Select lower voltage range and reduce wire feed speed.

Increase travel speed.





1.10.5. Lack of Penetration
                                       Table1.6 lack of penetration 

[image: image25.png]Lack Of Penetration - shallow
fusion between weld metal and

base metal.
Lack of Penetration Good Penetration
Possible Causes Corrective Actions
Improper joint preparation. Material too thick. Joint preparation and design must provide access to bottom of groove while main-

taining proper welding wire extension and arc characteristics.

Improper weld technique. Maintain normal gun angle of 0 to 15 degrees to achieve maximum penetration.

Keep arc on leading edge of weld puddle.

Be sure welding wire extends not more than 1/2 in (13 mm) beyond nozzle.

Insufficient heat input. Select higher wire feed speed and/or select higher voltage range.

Reduce travel speed.





1.10.6 Burn Through
                                            Table 1.7 Burn Through
[image: image26.png]Burn-Through - weld metal melting
completely through base metal
resulting in holes where no metal re-
mains.

Possible Causes

Corrective Actions

Excessive heat input.

Select lower voltage range and reduce wire feed speed.

Increase and/or maintain steady travel speed.





1.10.7 Waviness of Bead
                                        Table 1.8 Waviness of Bead
[image: image27.png]Waviness Of Bead - weld metal that
is not parallel and does not cover
joint formed by base metal.

Possible Causes Corrective Actions
Welding wire extends too far out of Be sure welding wire extends not more than 1/2 in (13 mm) beyond nozzle.
nozzle.

Unsteady hand. Support hand on solid surface or use two hands.





4-8. Distortion
                                            Table1.9 Distortion

[image: image28.png](e

Distortion - contraction of weld met-
al during welding that forces base
metal to move.

Base metal moves
in the direction of
the weld bead.

Possible Causes

Corrective Actions

Excessive heat input.

Use restraint (clamp) to hold base metal in position.

Make tack welds along joint before starting welding operation.

Select lower voltage range and/or reduce wire feed speed.

Increase travel speed.

Weld in small segments and allow cooling between welds.





1.11 Welding of stainless steel
1.11.1 Introduction.
Stainless steels are an important grade of structural material used worldwide for a multitude of applications based on their corrosion resistance, heat resistance, aesthetic appeal, low temperature properties, high strength and or ease of cleaning and sterilizing.

The main types of weldable stainless steels available include:

Austenitic Stainless Steels (AISI 200 and 300 series) which are easy to weld and by tar the most popular type - accounting for over 70% of the stainless steel sold around the world.

Ferritic stainless steels (AISI 400 series) which are weldable particularly in thin sections and commonly used for elevated temperature applications.

Martensitic Stainless Steels (AlSI 400 series) which are difficult to weld and commonly used for wear resistant applications.

VA Duplex stainless steels which are weldable with precautions and used for corrosion resistant applications as an alternative to 300 series austenitic stainless steels.

1.11.2 Welding technique
The technique of welding stainless steels does not differ greatly from that of the welding of mild steel, but as the material being handled is very expensive, and exacting conditions of service are usually involved, extra precautions and attention to detail at all stages of fabrication is desirable. In principle, all stainless steel for high-class work should be welded with a short arc.

Any techniques which aim at increasing the penetration speed of travel or the use of wide weaving techniques are to be discouraged. Usually the lowest convenient current should be used. Weaving should be not wider than twice the diameter of the electrode for base material and electrodes of like composition, and even less for plate of dissimilar composition.

The edges of the preparation should be free from scale. Clamps and jigs are advisable when welding sheets thinner than 3 mm (18 in) while cooling blocks are helpful with sheets 1.6mm to 2.5 mm (116 in to 332 in) thick. Tack welds, particularly on thin sheets, should be placed much closer together than is the usual practice for mild steel. This procedure is necessary as the thermal conductivity of these alloy steels is less and the coefficient of expansion is considerably greater than that of mild steel.

1.11.3 Notes on technique:

1. Ensure that the surface of the material in the weld area is clean and free from foreign matter.

2. Use the edge preparation shown in Table 1 over the page.

3. Tack at regular intervals, at about half the pitch used for mild steel.

2. Maintain a short arc during welding, to avoid loss of alloying materials during transfer across the arc.

5. Use stringer passes rather than wide weaves.

6. To minimize distortion, employ back step or block sequences when welding

7. Thoroughly remove slag from welds between passes.

8. When welding double V or U joints, balance the welding on each side, to minimize distortion.

9. Never use emery wheels or buffs for grinding or polishing stainless if they have previously been used for mild steel.

10. Do not use excessive welding current Because of the high electrical resistance and low thermal conductivity the currents used with stainless steel electrodes are somewhat lower than those used for mild steel.

                         Table 1.10 Edge preparation choices varying with thickness 
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Austenitic stainless steels are easily welded 4th all standard arc welding processes, using matching or near matching welding consumables. Because of their high thermal expansion and low thermal conductivity compared to carbon steel they will distort more during and after welding. This can be minimized by more frequent tacking prior to welding, balanced and back step welding methods and the use of lower welding current and heat input parameters. Low carbon austenitic stainless steels are commonly used because they are less susceptible to sensitization (or carbide precipitation) during welding or high temperature service which can result in intergranular corrosion in a caustic environment. Matching low carbon welding consumables (designated 4th and “L’) are also commonly used to desensitize the weld deposit in the same way as the parent metal, and eliminate the risk of intergranular corrosion of the welded joint.

The common welding consumable types used for welding the many austenitic stainless steel grades are shown in the following table.
Table 1.11 common welding consumable types used for austenitic stainless steel
                [image: image30.png]Stainless Steel Grade

Welding consumable type

AlSI UNS Werkstoffe 1st Choice 2nd Choice 3rd Choice

No: No: No:

201 $20100 306 /3081 6L 347

202 $20200 14371 308 /3061 6L 47

205 $20500 306 /3081 6L 47

209 $20910 14565 308 /3061 6L 47

301 $30100 14310 308 /3061 6L 47

302 $30200 306 /3081 6L 47

303 $30300 14305 312 (Weldall) 3091/ 309Mo 308 7 3061
303%e $30323 312 (Weldall) 3091 / 3090 3068 /3061
304 $30400 14301 306 /3081 6L 47
304L $30403 14306 306 /3081 6L 47
304H S30409 14948 308H 308L 6L
304N S30451 306L /308 6L 47
304IN $30453 143 306L /308 6L 47

305 $30500 14303 306 /3081 6L 47

306 $30600 306 /3081 6L 47

309 $30900 14626 309 /309L/300Mo | 312 (Weldall

3095 $30908 14833 309L / 309M0 312 (Weldall

30 S$31000 14841 30 312 (Weldall

3108 S31008 14845 30 312 (Weldall

14 $31400 6/ 316L 8 309L/ 3090

316 $31600 14401 36/ 316L N6 309L/ 309Mo
6L S31603 14404 6L/ 316 6L 309L/ 3090
Jl6H S$31609 1499 J16H oL/ 316 309L/ 3090
J6N S31651 6L/ 316 6 309L/ 3090
J6IN $31653 14406 6L/ 316 6 309L/ 3090

37 S31700 14429 N7 /311 6 6L
7L S31703 14438 7L 6 6L

32 $32100 14541 47 6 3068 /3061
321H $32109 14941 47 6 3068 /3061

47 S34700 14550 47 6 3068 /3061
47H S34709 47 6 3068 /3061

346 $34500 47 6 3068 /3061

364 $36400 309L / 309M0 312 (Weldall)





1.11.4 Heat Input
Generally heat input should be limited to between 0.6-2.6 KJ/mm. When a welding process with less than 0.6ki mm heat input is used (as in automatic GMAW), preheating up to 150 C medium may be required to reduce the cooling rate and increase austenite in the weld and the HAZ.

                                    [image: image31.png]Heat Input { k/mm ) = Volts x Amps x 60
Travel Speed (mm/min) x 1000





Interpass Temperature Control: 

Interpass temperature should be limited to between 75-150 C.

1.11.5 Preheat: 

On thicknesses below 6mm no preheat is required. For heavier sections or for welds under high restraint preheat may be used to minimize the risk of weld cracking. When a welding process with less than 0.6ki mm heat input is used, preheating to between 50-200C is helpful in reducing the cooling rate and increasing austenite in the weld and the HAZ. It the air temperature is below 15 C preheat of 50 C should be used.

1.11.6 Schaeffler and De Long Diagrams:

The alloying elements used in stainless steel base metals and welding consumables have a significant influence on the resultant microstructure. Anton Schaeffler was the first person to carry out a detailed study of the relationship between the composition and microstructure of stainless steel weld metals. The results of this research are summarized in the Schaeffler diagram shown in Diagram 1.12 which predicts the microstructure of freely cooled All Weld Metal (AWM) stainless steel deposits as a function of Chromium and Nickel Equivalents.

Chromium and Nickel Equivalents for the Schaeffler diagram are calculated as follows:

Chromium Equivalent = %Cr + %Mo + 1.5 x %Si + 0.5 x %Nb

Nickel Equivalent = %Ni + 30 x %C + 0.5 x %Mn

The Chromium and Nickel equivalent have been calculated the Schaeffler diagram can be used to estimate the microstructural phases present It should be noted that the Schaeffler diagram is not applicable to the Heat affected Zone (HAZ) of the welded joint nor is it usable for weld deposits which have been heat treated after welding

1.11.6 The De Long Diagram: The De Long Diagram shown in Diagram 1.13 is a later development of the central part of the Schaeffler diagram. The De Long diagram works in a similar way to the Schaeffler diagram, however it incorporates nitrogen in the calculation of the Nickel Equivalent which is particularly important for the gas shielded welding processes such as Gas Metal Arc and Gas Tungsten Arc Welding where gas shielding can significantly influence nitrogen pickup in the weld deposit The De Long diagram also classifies ferrite content as a Ferrite Number (FN) rather than as a percentage.

Once the Chromium and Nickel Equivalents are calculated they can be plotted on the Schaeffler or De Long diagrams to determine the microstructural phases present in the weld deposit the crack free, austenite - ferrite microstructure of 309Mn-17 manual arc electrode is shown as Point D in Diagram 1.13, calculated from typical AWM chemical analysis. In predicting the microstructural phases present in the weld deposit the Schaeffler diagram is also a guide to potential joint problems such as hot cracking, sigma phase embrittlement, martensitic cracking and brittle grain coarsening. See the shaded regions on the Schaeffler diagram for details.

The Schaeffler diagram is commonly used to predict weld deposit microstructures for the joining of dissimilar metals, given the chemical analyses of both base metals and the welding consumable

AWM deposit for example, the resultant weld deposit microstructure from joining mild steel to 316 austenitic stainless steel using 309Mo-17 is shown in Diagram 1.12.
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                                      Figure 1.12    Schaeffler diagram 

By explanation:

Point A on the Schaeffler diagram = microstructure of mild steel base metal.

Point B on the Schaeffler diagram = microstructure of 316 stainless steel base metal.

Point C on the Schaeffler diagram = weld deposit microstructure for joining mild steel to316 stainless steel without a filer metal.

Point Don Schaeffler diagram = microstructure of AWM deposit with 309Mo-17

Point Eon Schaeffler diagram = microstructure of weld deposit assuming 30% dilution using the manual metal arc welding process.
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                                             Figure 1.13    De Long Diagram

1.12 Summary
In this chapter important aspects of GMAW process and SS welding are studied. This study is extremely important in deciding parameters of GMAW process. This chapter is also very important in deciding heat input and preheat parameters. This section is designed to provide technical overview for welding the major types of stainless steels available today.

                                                                                          CHAPTER 2
                              DESIGN OF EXPERIMENT: AN INTRODUCTION
2.1 Concept of DOE 
Design of Experiment (DOE) is a structured, organized method that is used to determine the relationship between the different factors (Xs) affecting a process and the output of that process (Y). Sir Ronald A. Fisher, the renowned mathematician and geneticist first developed this method in the 1920s and 1930. 

Design of experiment (DOE) is to understand the impact of specific changes to the inputs of the process, and then to maximize, minimize or normalize the outcome by manipulating the input. 

DOE is a scientific approach which allows the researchers to gain knowledge in order to better understand a process and to determine how the impacts (attribute effect the output response).

It is usually used when it is unclear what impact a specific set of inputs may have either individually or collectively on process or product. A designed experiment id the simultaneous evaluation of two or more factors (parameters) for their ability to affect the resultant average or variability of a particular product or process characteristic. To accomplish this in an effective and statically proper fashion, the level of factors are varied in a strategic manner, the results of particular test combination are observed, and the complete set of results is analyzed to determine the influential factors and preferred levels, and whether increase or decrease of those levels will potentially lead to further improvement. It is important to note that this is an iterative process; the first round through the DOE process will many times lead to subsequent rounds of experimentation. The beginning round, often referred to as screenings experiment, is used to find the few important influential factors out of the many possible factors involved with the process or product design. The experiment is typically a small experiment with many factors at two levels. Later rounds of experiments typically involve few factors at more than two levels to determine conditions of further improvement. 

· DOE is the most cost effective and efficient method for identifying the key input factors and in understanding the relationship between input factors and response.

· DOE investigate a number of input factors with relatively small number of tests.

· DOE helps to identify important/ critical attributes of a process improvement effort, as they can be characteristics to be examined and the desired effect.

The DOE process is divided is divided into three main phases, which encompasses all experimental approaches. These three phases are (1) the planning phase (2) the conducting phase (3) the analyzing phase.

The planning phase is when factors and levels are selected and, therefore the most important stage of experimentation. Also the correct selection factors and levels is non statistical in nature and more dependent upon product or process expertise.

The second most important phase is the conducting phase, when the test results are actually collected. If experiments are well planned and conducted, the analysis is actually much easier and more likely to yield positive information about factors and levels.

The analysis phase is when the positive or negative information concerning the selected factors and levels is generated based on the previous two phases. This phase is statistical in nature.

The major steps to complete an effective designed experiment are listed in the following 12 steps. The planning phase includes steps 1 through 9, the conducting step 10, and the analysis phase include steps 11 and 12.

1. State the problem(s) or areas(s) of concern.

2. State the objective(s) of the experiment.

3. State the quality characteristic(s) and measurement system(s).

4. Select the factors that may influence the selected quality characteristics.

5. Identify control and noise factors.

6. Select levels of factor.

7. Select the appropriate orthogonal array (OA) or Ors.

8. Select interactions that may influence the selected quality characteristics or go back to step 4(iterative steps).

9. Assign factors to OA(s) and locate interactions.

10. Conduct tests described by trials in OAs.

11. Analyze and interpret results of the experimental trials.

12. Conduct confirmation experiment.

2.2 Brainstorming 

When physical experiments are used, it is sometimes impossible or very expensive to carry out an experiment according to the set-up. Thus it becomes necessary to first study and discuss about the process and process parameters. A good knowledge about the work to be done, process and optimization technique may be very helpful to get expected results. Important steps that are to be considered are as follows:  

- Objectives of Study and Evaluation Criteria    

- Factors

- Noise Factors  

- Factor Levels  

- Interaction between Factors 

- Scopes of Studies

- Additional Items

  2.2.1 Objectives of Study and Evaluation Criteria    

       
 - What are the criteria of evaluation?        

      
 - How are each of these criteria measured?   

       
 - How are these criteria combined into a single number? 

      
 - What is the common characteristic of these criteria? 

      
 - What is the relative influence these criteria exhibit?  

 2.2.2. Design Factors 
      
 - What are the factors that influence the performance criteria? 

      
 - Which factors are more important than others? 

 2.2.3 Noise Factors  

      
 - Which factors can't be controlled in real life? 

      
 - Is the performance dependent on the application environment?        

  2.2.4 Factor Levels  

      
 - What are the ranges of values the factors can assume within 

         
    practical limits? 

       
 - How many levels of each factor should be used for the study? 


 - What is the tradeoff for a higher level? 

 2.2.5 Interaction between Factors 

      
 - Which factors are most likely to interact?  

     
 - How many interactions can be studied?  

 2.2.6 Scopes of Studies 

      
 - How many experiments can we run? 

     
 - When do we need the results? 

      
 - How much does each experiment cost? 

2.2.7 Additional Items 

      
 - What do we do with factors that are not included in the study? 

      
 - In what order do we run these experiments?  

      
 - Who will do these experiments?  
2.3 Types of Optimization Problems

2.3.1 Static Problems 

Generally, a process to be optimized has several control factors, which directly decide the target or desired value of the output. The optimization then involves determining the best control factor levels so that the output is at the target value. Such a problem is called as a "STATIC PROBLEM". 

This is best explained using a P-Diagram, which is shown below ("P" stands for Process or Product). Noise is shown to be present in the process but should have no effect on the output. The primary aim of the Taguchi experiments is to minimize variations in output even though noise is present in the process. The process is then said to have become robust.   
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                                    Figure 2.1 P-Diagrams for Static Problems 

2.3.2 Dynamic Problems

If the product to be optimized has a signal input that directly decides the output, the optimization involves determining the best control factor levels so that the "input signal / output" ratio is closest to the desired relationship. Such a problem is called as a "DYNAMIC PROBLEM". The difference between dynamic and static problem is that in dynamic problems we study the effects on output due to noise also which are not considered in static problems. This is best explained by a P-Diagram, which is shown below. Again, the primary aim of the Taguchi experiments - to minimize variations in output even though noise is present in the process- is achieved by getting improved linearity in the input/output relationship.         
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                    Figure 2.2 P-Diagrams for Dynamic 
2.4 Batch Process Optimization
 There are 3 Signal-to-Noise ratios of common interest for the purpose of optimization; 

2.4.1 Smaller-The-Better
n = -10 Log10 [mean of sum of squares of measured data] 

This is usually the chosen S/N ratio for all undesirable characteristics like "defects, surface roughness" etc. for which the ideal value is zero. Also, when an ideal value is finite and its maximum or minimum value is defined (like maximum purity is 100% or minimum time for making a telephone connection is 1 sec) then the difference between measured data and ideal value is expected to be as small as possible. The generic form of S/N ratio then becomes, 

    n = -10 Log10 [mean of sum of squares of {measured - ideal}] 
  

2.4.2 Larger-The-Better  
        n = -10 Log10 [mean of sum squares of reciprocal of measured data] 

This case has been converted to SMALLER-THE-BETTER by taking the reciprocals of measured data and then taking the S/N ratio as in the smaller-the-better case. 


2.4.3 Nominal-The-Best 

                             
    n = 10 Log10 (Square of mean / variance) 

This case arises when a specified value is MOST desired, meaning that neither a smaller nor a larger value is desirable. 

 2.5 Steps in Taguchi Methodology 

 Taguchi method is a scientifically disciplined mechanism for evaluating and implementing improvements in products, processes, materials, equipment, and facilities. These improvements are aimed at improving the desired characteristics and reducing the number of defects by studying the key variables controlling the process and optimizing the procedures or design to yield the best results. 

The method is applicable over a wide range of engineering [3, 18, 20, 31, 35] fields that include processes that manufacture raw materials, sub systems, products for professional and consumer markets. In fact, the method can be applied to any process be it engineering fabrication, computer-aided-design, banking and service sectors etc. Taguchi method is useful for 'tuning' a given process for 'best' results. 

Taguchi proposed a standard 8-step procedure for applying his method for optimizing any process. These are: 

Step1: formulation of the problem – the success of any experiment is dependent


on a full understanding of the nature of the problem. It is important to establish just what the experiment is aiming to solve.

 Step2: Determine the objective:-Identify the output characteristics (responses) to be studied and eventually optimized and determine the method of measurement. To establish measurement reliability, a separate experiment may be required 

Step 3: Identification of control factors, noise factors and signal factors (if any). Control factors are those which can be controlled under normal production conditions. Noise factors are those which   are either too difficult or too expensive to control under normal production conditions. Signal factors are those which affect the mean performance of the process. Taguchi believes that it is generally preferable to consider as many factors (rather than many interactions) as it is economically feasible for the initial screening.

Step 4: selection of factor levels, possible interactions and the degrees of freedom associated with each factor and the interaction effects. Assign the controllable factors and their interactions to the columns of the inner array, and the noise factors to the columns f the outer array.

Step 5: Conduct the experiment: Perform the experimental trials and collect the experimental data.
Step 6: Analyze the data: Evaluate the performance measures (TPM and NPM) for each trial run of the inner array and analyze them using the appropriate statistical analysis technique

Step 7: Interpret the results: Identify the variability control factors (VCF) and target control factors (TCF) and select their optimal levels. For the VCF’s the optimal levels are those, which maximize the NPM (minimize variability in the response), and for the TCF’s they are those, which bring the mean response nearest to the target value.

 Step 8: Run a confirmatory Experiment: It is necessary to confirm, by some follow up experimental trials. A successful confirmation can alleviate concerns about the possibilities of a wrong choice for factor levels and experimental design. 

 If predicted results are not confirmed, or otherwise unsatisfactory, additional experiments may be required and a repetition of step no. 3 to 8 may be necessary.

2.6 Response surface methodology (RSM) 

Experimentation and making inferences are the twin features of general scientific methodology. Statistics as a scientific discipline is mainly designed to achieve these objectives. Planning of experiments is particularly very useful in deriving clear and accurate conclusions from the experimental observations, on the basis of which inferences can be made in the best possible manner. The methodology for making inferences has three main aspects. First, it establishes methods for drawing inferences from observations when these are not exact but subject to variation, because inferences are not exact but probabilistic in nature. Second, it specifies methods for collection of data appropriately, so that assumptions for the application of appropriate statistical methods to them are satisfied. Lastly, techniques for proper interpretation of results are devised.

The advantages of design of experiments as reported by Adler et al (1975) and Johnston

(1964) are as follows.

(1) Numbers of trials are reduced.

(2) Optimum values of parameters can be determined.

(3) Assessment of experimental error can be made.

(4) Qualitative estimation of parameters can be made.

(5) Inference regarding the effect of parameters on the characteristics of the process can be made.

Cochran & Cox (1962) quoted Box and Wilson as having proposed response surface methodology for the optimization of experiments. In many experimental situations, it is possible to represent independent factors in quantitative form. Then these factors can be thought of as having a functional relationship or response:

Y = φ(X1,X2, . . . ,Xk) ± er ,

between the response Y and X1,X2, . . . Xk of k quantitative factors. The function φ is called response surface or response function. The residual er measures the experimental error. For a given set of independent variables, a characteristic surface responds. When the mathematical form of φ is not known, it can be approximated satisfactorily within the experimental region by a polynomial. The higher the degree of the polynomial the better is the correlation, though at the same time the costs of experimentation become higher.

The methodology may be applied for developing the mathematical models in the form

of multiple regression equations correlating the dependent parameters such as cutting force, power consumption, surface roughness, tool life etc. with three independent parameters, viz. cutting speed, feed rate and depth of cut, in a turning process. In applying the response surface methodology, the dependent parameter is viewed as a surface to which a mathematical model is fitted. For the development of regression equations related to various quality characteristics of turned parts, the second-order response surface may be assumed as:

Y = b0 +b1x1+b2x2+b3x3+b4x12+b5x22+b6x32+b7x1x2+b8x1x3+b9x2x3+e ...1

This assumed surface Y contains linear, squared and cross-product terms of variables Xi ’s. In order to estimate the regression coefficients a number of experimental design techniques are available. Box & Hunter (1957) have proposed that the scheme based on central composite design fits the second-order response surfaces very accurately. Lambert & Taraman (1973) developed an adequate mathematical model for the cutting force acting on a carbide tool while machining SAE 1018 cold-rolled steel in a turning operation and then utilized the model in the selection of the levels of the machining variables of cutting speed, feed rate, and depth of cut, such that the rate of metal-removal could be at the highest possible value without violating some given force restriction. By using response surface methodology the three independent variables (cutting speed, feed rate and depth of cut) could be investigated simultaneously to study their effects on the cutting force, resulting in considerable saving in time and money over traditional methods of analysis. 

Taraman (1974) investigated multi-machining output multi-independent variable turning research by response surface methodology. The purpose of this research was to develop a methodology that would allow determination of the cutting conditions (cutting speed, feed rate and depth of cut) such that the specified criterion for each of several machining-dependent parameters (surface finish, tool force and tool life) could be achieved simultaneously. To accomplish this, first mathematical models were developed representing the relationship between the dependent and independent variables of the process. A central composite design was used to develop the models in order to minimize the amount of experimentation. The models were represented by response surfaces and contours of these surfaces were obtained at different levels of each of the independent variables in planes of the other independent variables. By superimposing the contours, a proper combination of the cutting speed, feed rate and depth of cut can be selected to satisfy some specified criteria. Disposable inserts of tungsten carbide were used to turn SAE1018 cold-rolled steel.

Hassan & Suliman (1990) presented mathematical models for the prediction of surface roughness, tool vibration, power consumption and cutting time, when turning medium carbon steel using tungsten carbide tools under dry conditions. The functional relationships of these variables and the machining-independent variables (cutting speed, feed rate and depth of cut) were established by a second-order polynomial multi-regression analysis. The surface roughness model developed was used as an objective function to establish the optimum cutting conditions while the tool vibration level, power consumption and cutting time were considered the functional constraints.

El Baradie (1993) presented a study of the development of a surface roughness model for turning grey cast iron (154 BHN) using tipped carbide tools under dry conditions and for a constant depth of cut (d = 1.00mm). The mathematical model utilizing the response surface methodology was developed in terms of cutting speed, feed rate and nose radius of the cutting tool. These variables were investigated using design of experiments and utilization of the response surface methodology. The turning operation was performed on a 10 h.p. lathe. The work pieces were cast in the form of cylindrical bars 200mm in diameter and approximately 500mm in length. The cutting tests were carried out using a tungsten carbide insert (grade K10). Surface roughness measurements were made using a Taylor–Hobson Surtronic surface roughness measuring instrument. A first-order model covering the cutting speed range of 110–350 m/min and a second-order model covering the cutting speed range of 80–495 m/min are presented in this study. Contours of the surface roughness outputs were obtained in planes containing two of the independent variables. These contours were further developed to select the proper combination of the cutting speed and feed rate to increase the metal removal rate without sacrificing the quality of the surface roughness produced. Table 1 summarizes the traditional and latest optimization techniques discussed in §§ 2 and 3 for the optimization of process variables in metal machining.

2.7 Summary

In this chapter problem and its optimization technique are studied thoroughly. Different parameters of optimization technique, which play decisive role in finding the optimum results, were also examined. Optimization technique to be used was also compared with other optimization techniques. Advantages and limitations were also studied in this chapter.         

                                                                                          CHAPTER 3
                                                                      EXPERIMENTAL WORK
_______________________________________________________  

3.1 Welding machine:

Welding machine has following specification:

                     Table 3.1 technical specification of welding machine 

	Characteristics control 
	Constant potential thyristorised phase control 

	Input supply voltage 3 phase, 50Hz


	415 V +/- 10%

	Maximum input current 


	32 Amps R.M.S.

	Recommended switch fuse


	32 Amps

	Rated power:  60% duty cycle

                      100% duty cycle


	23.0 KVA

19.5 KVA

	Welding current: 60% duty cycle

                          100% duty cycle


	400 Amps D.C.

310 Amps D.C.



	Open circuit voltage (max)


	55V D.C. max

	Output welding current range


	50A-400A D.C.

	Cooling 


	Forced air

	Dimensions L*W*H


	790*585*810 MM

	Weight

	145 Kgs.


3.2 Material information:

3.2.1 Chemical Composition:

                           Table 3.2 Chemical Composition of AISI 304

	C
	Mn
	P
	S
	Si
	Cr
	Ni

	0.03 
	2.0   
	0.045   
	0.030   
	1.0   
	18.0 to 20.0
	8.0 to10.50   


3.2.2 Mechanical properties:

               Table 3.3 Mechanical properties of AISI 304

	Tensile Strength, MPa
	590



	Proof strength, (Offset 0.2 %), MPa
	310



	Elongation (Percent in 50mm)
	60



	Hardness (Brinell)
	201



	Endurance (fatigue) limit,MPa
	240




3.3 Welding parameters
Voltage:                        22V

Wire feed rate:              2 Inch/sec

Electrode stick out:       7mm

Inert gas:                      Argon 

Consumable wire:        SS 304L

Root gap:                     1.5mm

Joint type:                    square butt joint

Welding speed:            133.92 mm/sec

Polarity:                        DCEP

Wire thickness:             1.2 mm 

Weld length:                  10 mm    

Plate thickness:             6 mm

Heat input (Welding current); Gas flow rate and Amount of Preheat are changing as they are the part of study. Heat input depends on welding current and calculated according to formula given below:

                                  [image: image36.png]Heat Input { k/mm ) = Volts x Amps x 60
Travel Speed (mm/min) x 1000





3 levels of each were decided as a part of study, they are:

                                      Table 3.4 Level of parameters

	Process parameters
	                           Levels

	
	       1
	2
	3

	preheat (oC)
	50
	125
	200

	Gas flow rate (L /min)
	14
	18
	22

	Heat input (KJ/mm)
	1.18
	1.38
	1.57


3.4 Experimental array 

Experiments are performed according to L27 orthogonal array of taguchi design. Hence welding is done on 27 pieces with 27 combinations of parameters; i.e. preheat, Gas flow rate and Heat input as given in table.

                                        Table 3.5 Experimental array

	Run order

(welded piece)
	Preheat

 (oC)
	Gas flow rate

 (L/hr.)
	Heat input

 (kj/mm)

	1
	50
	14
	1.182

	2
	50
	14
	1.380

	3
	50
	14
	1.570

	4
	50
	18
	1.182

	5
	50
	18
	1.380

	6
	50
	18
	1.570

	7
	50
	22
	1.182

	8
	50
	22
	1.380

	9
	50
	22
	1.570

	10
	125
	14
	1.182

	11
	125
	14
	1.380

	12
	125
	14
	1.570

	13
	125
	18
	1.182

	14
	125
	18
	1.380

	15
	125
	18
	1.570

	16
	125
	22
	1.182

	17
	125
	22
	1.380

	18
	125
	22
	1.570

	19
	200
	14
	1.182

	20
	200
	14
	1.380

	21
	200
	14
	1.570

	22
	200
	18
	1.182

	23
	200
	18
	1.380

	24
	200
	18
	1.570

	25
	200
	22
	1.182

	26
	200
	22
	1.380

	27
	200
	22
	1.570


3.5 Hardness measurement:

Hardness was measured by optical BHN hardness tester across the weld bead on these 27 pieces according to figure.

                        [image: image37.png]V1




              
[image: image38.wmf]
                        Figure 3.1 locations of points of hardness measurement 

The hardness values along the cross section are observed for each welded piece. These observation are depicted in graph 3.2 to graph 3.28  
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 Figure 3.2 hardness profile 1st run              Figure 3.3 hardness profile 2nd run
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 Figure 3.4 hardness profile 3rd run                Figure 3.5 hardness profile 4th run
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 Figure 3.6 hardness profile 5th run               Figure 3.7 hardness profile 6th run
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Figure 3.8 hardness profile 7th run                Figure 3.9 hardness profile 8th run
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Figure 3.10 hardness profile 9th run              Figure 3.11 hardness profile 10th run
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Figure 3.12 hardness profile 11th run             Figure 3.13 hardness profile12th run
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Figure 3.14 hardness profile 13th run            Figure 3.15 hardness profile 14th run
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Figure 3.16 hardness profile 15th run            Figure 3.17 hardness profile 16th run
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Figure 3.18 hardness profile 17th run           Figure 3.19 hardness profile 18th run
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Figure 3.20 hardness profile 19th run             Figure 3.21 hardness profile 20th run
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Figure 3.22 hardness profile 21st run            Figure 3.23 hardness profile 22nd run
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Figure 3.24 hardness profile 23rd run             Figure 3.25 hardness profile 24th run
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Figure 3.26 hardness profile 25th run             Figure 3.27 hardness profile 26th run
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Figure 3.28 hardness profile 27th run

Out of these 5 values, highest value of hardness is chosen as critical value. It is observed that for most of the pieces highest value of hardness is observed at 8 mm distance from the weld centre except for sample 4 for which highest value observed at 4 mm distance from the weld centre. 

Value of hardness at point 16 mm away from the weld fusion line is hardness of parent metal average value of which is 198 BHN.

3.6 Observed values 

Final observed values are shown in table. S/N ratio is also calculated and shown in table 3.6

                         Table 3.6 S/N ratio and mean value of hardness
	Run order

(welded piece)
	Preheat

(oC)
	Gas flow rate (L/hr.)
	Heat input (kj/mm)
	Hardness

(BHN)
	S/N ratio 
	Hardness mean 

	1
	50
	14
	1.182
	224
	-47.0050
	224

	 2
	50
	14
	1.380
	229
	-47.1967
	229

	3
	50
	14
	1.570
	239
	-47.5680
	239

	4
	50
	18
	1.182
	215
	-46.6488
	215

	5
	50
	18
	1.380
	217
	-46.7292
	217

	6
	50
	18
	1.570
	224
	-47.0050
	224

	7
	50
	22
	1.182
	222
	-46.9271
	222

	8
	50
	22
	1.380
	226
	-47.0822
	226

	9
	50
	22
	1.570
	231
	-47.2722
	231

	10
	125
	14
	1.182
	224
	-47.0050
	224

	11
	125
	14
	1.380
	229
	-47.1967
	229

	12
	125
	14
	1.570
	236
	-47.4582
	236

	13
	125
	18
	1.182
	213
	-46.5676
	213

	14
	125
	18
	1.380
	217
	 -46.7292
	217

	15
	125
	18
	1.570
	222
	-46.9271
	222

	16
	125
	22
	1.182
	217
	-46.7292
	217

	17
	125
	22
	1.380
	219
	-46.8089
	219

	18
	125
	22
	1.570
	226
	-47.0822
	226

	19
	200
	14
	1.182
	219
	-46.8089
	219

	20
	200
	14
	1.380
	224
	-47.0050
	224

	21
	200
	14
	1.570
	229
	-47.1967
	229

	22
	200
	18
	1.182
	211
	-46.4856
	211

	23
	200
	18
	1.380
	213
	-46.5676
	213

	24
	200

	18
	1.570
	217
	-46.7292
	217

	25
	200
	22
	1.182
	219
	-46.8089
	219

	26
	200
	22
	1.380
	222
	-46.9271
	222

	27
	200
	22
	1.570
	226
	-47.0822
	226


                                                                                                                   CHAPTER 4
                                                          RESULTS AND DISCUSSIONS

_______________________________________________________  

4.1 Introduction


MINITAB 13software has been used for the analysis of the experimental work. The MINITAB software studies the experimental data and then provides the results. In this work, the software is used to give the mean and signal to noise ratio for the hardness. The effect of different process parameters on hardness is calculated and plotted as the process parameters changes from one level to another. The average value of S/N ratios has been calculated to find out the effects of different parameters and as well as their levels.
4.2 Analysis of Data for hardness by Taguchi method:
                Table 4.1 S/N Ratio and Mean for hardness
	Run order

(welded piece)
	Preheat

(oC)
	Gas flow rate (L/hr.)
	Heat input (kj/mm)
	Hardness

(BHN)
	S/N ratio 
	Hardness mean 

	1
	50
	14
	1.182
	224
	-47.0050
	224

	2
	50
	14
	1.380
	229
	-47.1967
	229

	3
	50
	14
	1.570
	239
	-47.5680
	239

	4
	50
	18
	1.182
	215
	-46.6488
	215

	5
	50
	18
	1.380
	217
	-46.7292
	217

	6
	50
	18
	1.570
	224
	-47.0050
	224

	7
	50
	22
	1.182
	222
	-46.9271
	222

	8
	50
	22
	1.380
	226
	-47.0822
	226

	9
	50
	22
	1.570
	231
	-47.2722
	231

	10
	125
	14
	1.182
	224
	-47.0050
	224

	11
	125
	14
	1.380
	229
	-47.1967
	229

	12
	125
	14
	1.570
	236
	-47.4582
	236

	13
	125
	18
	1.182
	213
	-46.5676
	213

	14
	125
	18
	1.380
	217
	   -46.7292
	217

	15
	125
	18
	1.570
	222
	-46.9271
	222

	16
	125
	22
	1.182
	217
	-46.7292
	217

	17
	125
	22
	1.380
	219
	-46.8089
	219

	18
	125
	22
	1.570
	226
	-47.0822
	226

	19
	200
	14
	1.182
	219
	-46.8089
	219

	20
	200
	14
	1.380
	224
	-47.0050
	224

	21
	200
	14
	1.570
	229
	-47.1967
	229

	22
	200
	18
	1.182
	211
	-46.4856
	211

	23
	200
	18
	1.380
	213
	-46.5676
	213

	24
	200
	18
	1.570
	217
	-46.7292
	217

	25
	200
	22
	1.182
	219
	-46.8089
	219

	26
	200
	22
	1.380
	222
	-46.9271
	222

	27
	200
	22
	1.570
	226
	-47.0822
	226
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                                 Figure 4.1 Main Effect Plot for S/N Ratio (hardness)
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                                      Figure 4.2 Main Effect Plot for Mean (hardness)
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Figure 4.3 Interaction chart for S/N between preheat, gas flow rate and heat input
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  Figure 4.4 Interaction chart for means between preheat, flow rate and heat input
4.3 Regression Analysis (by Taguchi method): Variation of hardness with preheat, gas flow rate and heat input, the regression equation is

HARDNESS = 205 - 0.0348 preheat (C) - 0.625 gas flow rate (L/min)

           + 24.4 heat input (KJ/mm)                                                           [MINITAB]
4.4 Analysis of Data for hardness by RSM: 
                                   Table 4.2 Analysis of hardness by RSM method

	Std Order
	Run Order
	Blocks
	A
	B
	C
	Hardness 

	1
	1
	1
	50
	18
	1.57
	224

	2
	2
	1
	50
	18
	1.18
	215

	10
	3
	1
	125
	18
	1.375
	217

	13
	4
	1
	125
	22
	1.180
	217

	5
	5
	1
	125
	18
	1.375
	217

	9
	6
	1
	200
	18
	1.570
	217

	12
	7
	1
	200
	22
	1.375
	222

	14
	8
	1
	125
	14
	1.180
	224

	7
	9
	1
	125
	18
	1.375
	217

	8
	10
	1
	200
	14
	1.375
	224

	15
	11
	1
	200
	18
	1.180
	211

	6
	12
	1
	50
	14
	1.375
	229

	4
	13
	1
	125
	22
	1.570
	226

	3
	14
	1
	50
	22
	1.375
	226

	11
	15
	1
	125
	14
	1.570
	226
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                           Fig 4.5 Contour plot of hardness for preheat Vs gas flow rate
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                             Fig 4.6 surface plot of hardness for preheat Vs gas flow rate

As shown in Fig 4.5 and 4.6 that at constant heat input the hardness first decreases and then increases with increase in gas flow rate. Hardness decreases with preheat. But there is sharp change due to gas flow rate then the feed.
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                             Fig 4.7 Contour plot of hardness for preheat Vs heat input
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                          Fig 4.8 Surface plot of hardness for preheat Vs heat input

As shown in Fig 4.7 and 4.8 that at constant flow rate the hardness increases with increase in heat input. Hardness decreases with preheat. But there is sharp change due to heat input then the preheat.        
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                         Fig 4.9 Contour plot of hardness for gas flow rate Vs heat input.
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                               Fig 4.10 Surface plot of Ra for feed Vs depth of cut

As shown in Fig 4.9 and 4.10 that at constant preheat the hardness first decreases and then increases with increase in gas flow rate. The hardness increases with increase in heat input. 

4.5 Regression Analysis (by RSM): 

The regression equation is

Hardness = 206 - 0.0333 preheat(c) - 0.687 gas flow rate (L/min)

           + 23.1 heat input (KJ/mm)

                                                                                          CHAPTER 5                                                              
                                                CONCLUSION AND FUTURE SCOPE

5.1 Conclusion

In this study the GMAW process was optimized in the ranges of the investigated parameters using the L27 Taguchi approach and RSM methodology. The optimization of the performance characteristics can be greatly simplified through this approach. It is shown that the performance characteristics of the GMAW process such as hardness can be improved by using the method proposed by this study. The modified Taguchi method is adopted to solve the optimal weld hardness with smaller-the-better quality characteristics. Experimental results have shown that the heat input has greatest effect on hardness. The present study can be concluded in the following steps:

1. Taguchi and RSM design of experiment techniques can be very efficiently used in the optimization of welding parameters in GMAW process.

2. Formulation of equation is done with the help of which surface roughness can be predicted as 

      By Taguchi approach:

           HARDNESS = 205 - 0.0348 preheat (C) - 0.625 gas flow rate (L/min)

                    + 24.4 heat input (KJ/mm)

           By response surface methodology:

      Hardness = 206 - 0.0333 preheat(c) - 0.687 gas flow rate (L/min)

                    + 23.1 heat input (KJ/mm)

3. Hardness relation with parameters predicted by Taguchi and RSM are almost same.

4. Contour and surface plots obtained through this study can be used as standard for selecting parameters for target surface finish.

5.2 Scope for future work

The welding parameters are selected in this study are preheat, gas flow rate and heat input. Study can be done on more parameter like for different gas type and mixtures, root preparation, welding speed etc. In this study hardness was selected as output parameter. In addition to hardness weld bead geometry, cavity size of gas porosity, welding fume generation rate and particle size (which is critical in case of SS welding) can also be selected as part of study.

It is also one of the important things to analyze why hardness first decreases and then increases with gas flow rate.
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		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=4")
		      (Polygon ((0.818016 -0.0765361 0) (0.818016 0.0330673 0) 
			(0.861564 0.0330673 0) (0.861564 -0.0765361 0)))
		      (Renumber (Text 0.850677 -0.0765361 0 "Mean") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Mean") 1 "L")))))
		    (Segment "" (
		      (Polyline ((0.714964 -0.679966 0) (0.714964 0.644968 0)))
		      ))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.855 0.715 -0.68 0.645)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Front ((Segment "group1" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.208323 0.596124 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.301267 0)))
		      (Segment "" (
			(Marker -0.208323 0.762782 0)))))
		    (Segment "group2" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.208323 0.378186 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.249987 0)))
		      (Segment "" (
			(Marker -0.208323 0.724323 0)))))
		    (Segment "group3" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.208323 0.442286 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.108969 0)))
		      (Segment "" (
			(Marker -0.208323 0.506385 0)))))
		    (Segment "group4" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.874956 0.788422 0)))
		      (Segment "" (
			(Marker 0.666633 0.506385 0)))
		      (Segment "" (
			(Marker 0.45831 0.365366 0)))))
		    (Segment "group5" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.874956 0.660223 0)))
		      (Segment "" (
			(Marker 0.666633 0.416646 0)))
		      (Segment "" (
			(Marker 0.45831 0.275627 0)))))
		    (Segment "group6" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.874956 0.506385 0)))
		      (Segment "" (
			(Marker 0.666633 0.339727 0)))
		      (Segment "" (
			(Marker 0.45831 0.211528 0)))))
		    (Segment "group7" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.874956 -0.0833292 0)))
		      (Segment "" (
			(Marker 0.666633 -0.365366 0)))
		      (Segment "" (
			(Marker 0.45831 -0.557664 0)))))
		    (Segment "group8" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.874956 -0.608944 0)))
		      (Segment "" (
			(Marker 0.666633 -0.814062 0)))
		      (Segment "" (
			(Marker 0.45831 -0.916621 0)))))
		    (Segment "group9" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.874956 -0.352546 0)))
		      (Segment "" (
			(Marker 0.666633 -0.557664 0)))
		      (Segment "" (
			(Marker 0.45831 -0.673043 0)))))))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.208323 0.762782 0) (-1.11017e-16 0.301267 
			 0) (0.208323 0.596124 0)))))))
		  (Segment "group2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((-0.208323 0.724323 0) (-1.11017e-16 0.249987 
			 0) (0.208323 0.378186 0)))))))
		  (Segment "group3" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((-0.208323 0.506385 0) (-1.11017e-16 0.108969 
			 0) (0.208323 0.442286 0)))))))
		  (Segment "group4" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.45831 0.365366 0) (0.666633 0.506385 0) 
			 (0.874956 0.788422 0)))))))
		  (Segment "group5" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((0.45831 0.275627 0) (0.666633 0.416646 0) 
			 (0.874956 0.660223 0)))))))
		  (Segment "group6" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((0.45831 0.211528 0) (0.666633 0.339727 0) 
			 (0.874956 0.506385 0)))))))
		  (Segment "group7" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.45831 -0.557664 0) (0.666633 -0.365366 0) (
			 0.874956 -0.0833292 0)))))))
		  (Segment "group8" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((0.45831 -0.916621 0) (0.666633 -0.814062 0) (
			 0.874956 -0.608944 0)))))))
		  (Segment "group9" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((0.45831 -0.673043 0) (0.666633 -0.557664 0) (
			 0.874956 -0.352546 0)))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 0.512474 0 "preheat(C)")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 0.512474 0 "preheat(C)")))))
	  (Segment "text3" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 -0.149992 0 "gas flow rat")))))))))))))
  (Segment "figure2" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.854957 -0.679966 0) (0.714964 -0.679966 0) 
		 (0.714964 0.644968 0) (-0.854957 0.644968 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" ())
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" ())))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.855 0.715 -0.68 0.645)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 -0.416646 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 -0.666633 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 -0.916621 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 0.583304 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 0.333317 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 0.0833292 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 0.583304 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 0.333317 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 0.0833292 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "symbol1" (
	    (Text_Alignment "*<")
	    (Text_Font "size=0.02137 sru")
	    (User_Options "isdata=0")
	    (Segment "" (
	      (Text -0.736838 -0.293527 0 "22")))
	    (Segment "" (
	      (Text -0.736838 -0.459144 0 "18")))
	    (Segment "" (
	      (Text -0.736838 -0.62476 0 "14")))
	    (Segment "" (
	      (Text -0.736838 0.36894 0 "200")))
	    (Segment "" (
	      (Text -0.736838 0.203323 0 "125")))
	    (Segment "" (
	      (Text -0.736838 0.0377064 0 " 50")))
	    (Segment "" (
	      (Text -0.736838 0.36894 0 "200")))
	    (Segment "" (
	      (Text -0.736838 0.203323 0 "125")))
	    (Segment "" (
	      (Text -0.736838 0.0377064 0 " 50")))))))))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.03871 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Interaction Plot for Means")))))))))))



_1247215970.txt
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1705440")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19102,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=1,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Rendering_Options "hidden surface removal algorithm=painters")
	(Camera (-3.5 1.75 1) (0 0 0) (0.221456 -0.110728 0.968868) 4 4 "Orthog
raphic")
	(Heuristics "hidden surfaces")
	(Text_Font "no transforms,no rotation")
	(Text_Path 1 0 0)
	(User_Options "3d=1")
	(Segment "data" (
	  (Rendering_Options "no lighting interpolation")
	  (Visibility "lights=(faces,no edges)")
	  (User_Options "isdata=1")
	  (Front ((Segment "surface1" (
	      (Visibility "edges=mesh quads only,faces=on,markers=off")
	      (Color_By_Index "Face" 4)
	      (Color_By_Index "Face Contrast,Line,Edge" 1)
	      (Edge_Pattern  "---")
	      (Edge_Weight 1)
	      (Face_Pattern "solid")
	      (Line_Pattern  "---")
	      (Line_Weight 1)
	      (User_Options "ldfill=0")
	      (Segment "/include library/minitab/lights" ())
	      (Include_Segment "/include library/minitab/lights")
	      (Segment "" (
		(Mesh (((-0.943396 -0.943396 0.628931) (-0.808625 -0.943396 
		    0.425588) (-0.673854 -0.943396 0.248594) (-0.539084 
		    -0.943396 0.0979482) (-0.404313 -0.943396 -0.0263486) 
		    (-0.269542 -0.943396 -0.124297) (-0.134771 -0.943396 
		    -0.195896) (-4.44089e-16 -0.943396 -0.241147) (0.134771 
		    -0.943396 -0.26005) (0.269542 -0.943396 -0.252603) 
		    (0.404313 -0.943396 -0.218808) (0.539084 -0.943396 
		    -0.158665) (0.673854 -0.943396 -0.0721724) (0.808625 
		    -0.943396 0.0406686) (0.943396 -0.943396 0.179858))
		  ((-0.943396 -0.808625 0.606974) (-0.808625 -0.808625 0.404013
		    ) (-0.673854 -0.808625 0.2274) (-0.539084 -0.808625 
		    0.0771366) (-0.404313 -0.808625 -0.0467784) (-0.269542 
		    -0.808625 -0.144345) (-0.134771 -0.808625 -0.215563) 
		    (-4.44089e-16 -0.808625 -0.260432) (0.134771 -0.808625 
		    -0.278952) (0.269542 -0.808625 -0.271124) (0.404313 
		    -0.808625 -0.236947) (0.539084 -0.808625 -0.176421) 
		    (0.673854 -0.808625 -0.0895472) (0.808625 -0.808625 
		    0.0236756) (0.943396 -0.808625 0.163247))
		  ((-0.943396 -0.673854 0.583871) (-0.808625 -0.673854 0.381292
		    ) (-0.673854 -0.673854 0.205061) (-0.539084 -0.673854 
		    0.0551794) (-0.404313 -0.673854 -0.0683537) (-0.269542 
		    -0.673854 -0.165538) (-0.134771 -0.673854 -0.236374) 
		    (-4.44089e-16 -0.673854 -0.280861) (0.134771 -0.673854 
		    -0.299) (0.269542 -0.673854 -0.29079) (0.404313 -0.673854 
		    -0.256231) (0.539084 -0.673854 -0.195324) (0.673854 
		    -0.673854 -0.108068) (0.808625 -0.673854 5.53703e-3) 
		    (0.943396 -0.673854 0.14549))
		  ((-0.943396 -0.539084 0.559622) (-0.808625 -0.539084 0.357425
		    ) (-0.673854 -0.539084 0.181577) (-0.539084 -0.539084 
		    0.0320766) (-0.404313 -0.539084 -0.0910747) (-0.269542 
		    -0.539084 -0.187877) (-0.134771 -0.539084 -0.258331) 
		    (-4.44089e-16 -0.539084 -0.302437) (0.134771 -0.539084 
		    -0.320193) (0.269542 -0.539084 -0.311601) (0.404313 
		    -0.539084 -0.276661) (0.539084 -0.539084 -0.215372) 
		    (0.673854 -0.539084 -0.127734) (0.808625 -0.539084 
		    -0.0137471) (0.943396 -0.539084 0.126588))
		  ((-0.943396 -0.404313 0.534228) (-0.808625 -0.404313 0.332413
		    ) (-0.673854 -0.404313 0.156946) (-0.539084 -0.404313 
		    7.82822e-3) (-0.404313 -0.404313 -0.114941) (-0.269542 
		    -0.404313 -0.211362) (-0.134771 -0.404313 -0.281434) 
		    (-4.44089e-16 -0.404313 -0.325158) (0.134771 -0.404313 
		    -0.342532) (0.269542 -0.404313 -0.333559) (0.404313 
		    -0.404313 -0.298236) (0.539084 -0.404313 -0.236565) 
		    (0.673854 -0.404313 -0.148545) (0.808625 -0.404313 
		    -0.0341769) (0.943396 -0.404313 0.10654))
		  ((-0.943396 -0.269542 0.507689) (-0.808625 -0.269542 0.306255
		    ) (-0.673854 -0.269542 0.13117) (-0.539084 -0.269542 
		    -0.0175658) (-0.404313 -0.269542 -0.139953) (-0.269542 
		    -0.269542 -0.235992) (-0.134771 -0.269542 -0.305683) 
		    (-4.44089e-16 -0.269542 -0.349024) (0.134771 -0.269542 
		    -0.366017) (0.269542 -0.269542 -0.356661) (0.404313 
		    -0.269542 -0.320957) (0.539084 -0.269542 -0.258904) 
		    (0.673854 -0.269542 -0.170502) (0.808625 -0.269542 
		    -0.0557522) (0.943396 -0.269542 0.0853467))
		  ((-0.943396 -0.134771 0.480004) (-0.808625 -0.134771 0.278952
		    ) (-0.673854 -0.134771 0.104249) (-0.539084 -0.134771 
		    -0.0441053) (-0.404313 -0.134771 -0.166111) (-0.269542 
		    -0.134771 -0.261768) (-0.134771 -0.134771 -0.331077) 
		    (-4.44089e-16 -0.134771 -0.374036) (0.134771 -0.134771 
		    -0.390647) (0.269542 -0.134771 -0.38091) (0.404313 
		    -0.134771 -0.344824) (0.539084 -0.134771 -0.282389) 
		    (0.673854 -0.134771 -0.193605) (0.808625 -0.134771 
		    -0.0784731) (0.943396 -0.134771 0.0630076))
		  ((-0.943396 0 0.451173) (-0.808625 0 0.250503) (-0.673854 0 
		    0.076182) (-0.539084 0 -0.0717905) (-0.404313 0 -0.193414) 
		   (-0.269542 0 -0.28869) (-0.134771 0 -0.357616) (-4.44089e-16
		    0 -0.400194) (0.134771 0 -0.416423) (0.269542 0 -0.406304) 
		   (0.404313 0 -0.369836) (0.539084 0 -0.307019) (0.673854 0 
		    -0.217854) (0.808625 0 -0.10234) (0.943396 0 0.039523))
		  ((-0.943396 0.134771 0.421197) (-0.808625 0.134771 0.220909) 
		   (-0.673854 0.134771 0.0469693) (-0.539084 0.134771 -0.100621
		    ) (-0.404313 0.134771 -0.221863) (-0.269542 0.134771 
		    -0.316757) (-0.134771 0.134771 -0.385301) (-4.44089e-16 
		    0.134771 -0.427497) (0.134771 0.134771 -0.443345) (0.269542
		    0.134771 -0.432843) (0.404313 0.134771 -0.395993) (0.539084
		    0.134771 -0.332795) (0.673854 0.134771 -0.243248) (0.808625
		    0.134771 -0.127352) (0.943396 0.134771 0.0148927))
		  ((-0.943396 0.269542 0.390075) (-0.808625 0.269542 0.190169) 
		   (-0.673854 0.269542 0.0166111) (-0.539084 0.269542 -0.130598
		    ) (-0.404313 0.269542 -0.251458) (-0.269542 0.269542 
		    -0.345969) (-0.134771 0.269542 -0.414132) (-4.44089e-16 
		    0.269542 -0.455946) (0.134771 0.269542 -0.471412) (0.269542
		    0.269542 -0.460529) (0.404313 0.269542 -0.423297) (0.539084
		    0.269542 -0.359716) (0.673854 0.269542 -0.269787) (0.808625
		    0.269542 -0.15351) (0.943396 0.269542 -0.0108831))
		  ((-0.943396 0.404313 0.357807) (-0.808625 0.404313 0.158283) 
		   (-0.673854 0.404313 -0.0148927) (-0.539084 0.404313 -0.16172
		    ) (-0.404313 0.404313 -0.282198) (-0.269542 0.404313 
		    -0.376327) (-0.134771 0.404313 -0.444108) (-4.44089e-16 
		    0.404313 -0.485541) (0.134771 0.404313 -0.500624) (0.269542
		    0.404313 -0.489359) (0.404313 0.404313 -0.451746) (0.539084
		    0.404313 -0.387783) (0.673854 0.404313 -0.297472) (0.808625
		    0.404313 -0.180813) (0.943396 0.404313 -0.0378046))
		  ((-0.943396 0.539084 0.324394) (-0.808625 0.539084 0.125252) 
		   (-0.673854 0.539084 -0.0475421) (-0.539084 0.539084 
		    -0.193987) (-0.404313 0.539084 -0.314084) (-0.269542 
		    0.539084 -0.407831) (-0.134771 0.539084 -0.47523) 
		    (-4.44089e-16 0.539084 -0.516281) (0.134771 0.539084 
		    -0.530983) (0.269542 0.539084 -0.519336) (0.404313 0.539084
		    -0.48134) (0.539084 0.539084 -0.416996) (0.673854 0.539084 
		    -0.326303) (0.808625 0.539084 -0.209262) (0.943396 0.539084
		    -0.0658716))
		  ((-0.943396 0.673854 0.289835) (-0.808625 0.673854 0.0910747)
		   (-0.673854 0.673854 -0.0813371) (-0.539084 0.673854 -0.2274)
		   (-0.404313 0.673854 -0.347115) (-0.269542 0.673854 -0.440481
		    ) (-0.134771 0.673854 -0.507498) (-4.44089e-16 0.673854 
		    -0.548166) (0.134771 0.673854 -0.562486) (0.269542 0.673854
		    -0.550458) (0.404313 0.673854 -0.51208) (0.539084 0.673854 
		    -0.447354) (0.673854 0.673854 -0.35628) (0.808625 0.673854 
		    -0.238856) (0.943396 0.673854 -0.0950843))
		  ((-0.943396 0.808625 0.254131) (-0.808625 0.808625 0.0557522)
		   (-0.673854 0.808625 -0.116278) (-0.539084 0.808625 -0.261959
		    ) (-0.404313 0.808625 -0.381292) (-0.269542 0.808625 
		    -0.474276) (-0.134771 0.808625 -0.540911) (-4.44089e-16 
		    0.808625 -0.581198) (0.134771 0.808625 -0.595136) (0.269542
		    0.808625 -0.582725) (0.404313 0.808625 -0.543966) (0.539084
		    0.808625 -0.478858) (0.673854 0.808625 -0.387402) (0.808625
		    0.808625 -0.269596) (0.943396 0.808625 -0.125442))
		  ((-0.943396 0.943396 0.217281) (-0.808625 0.943396 0.0192842)
		   (-0.673854 0.943396 -0.152364) (-0.539084 0.943396 -0.297663
		    ) (-0.404313 0.943396 -0.416614) (-0.269542 0.943396 
		    -0.509216) (-0.134771 0.943396 -0.57547) (-4.44089e-16 
		    0.943396 -0.615375) (0.134771 0.943396 -0.628931) (0.269542
		    0.943396 -0.616138) (0.404313 0.943396 -0.576997) (0.539084
		    0.943396 -0.511507) (0.673854 0.943396 -0.419669) (0.808625
		    0.943396 -0.301482) (0.943396 0.943396 -0.156946)))))))))))
	 )
	(Segment "frame" (
	  (Segment "axis" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Text -4.44089e-16 1.50896 -0.740741 "gas flow rate(L/min)"))
		 )
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 1.11111 -0.740741 1.11111 1.11111 -0.740741)))
		))
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Text -1.96348 2.22045e-16 -0.740741 "preheat(c)")))
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 1.11111 -0.740741)
		  ))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Text -1.75039 -1.11111 0 "hardness")))
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 -1.11111 0.740741)
		  ))))))))
	  (Segment "box" (
	    (Segment "xmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((1.11111 -1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "xmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (-1.11111 1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "ymax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (-1.11111 1.11111 0.740741)))))
	    (Segment "ymin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741) (1.11111 -1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "zmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 0.740741) (-1.11111 1.11111 0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "zmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (1.11111 1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741)))))))
	  (Segment "tick" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Text 0.943396 1.25111 -0.740741 "22")))
		(Segment "" (
		  (Text 0.707547 1.25111 -0.740741 "21")))
		(Segment "" (
		  (Text 0.471698 1.25111 -0.740741 "20")))
		(Segment "" (
		  (Text 0.235849 1.25111 -0.740741 "19")))
		(Segment "" (
		  (Text 4.44089e-16 1.25111 -0.740741 "18")))
		(Segment "" (
		  (Text -0.235849 1.25111 -0.740741 "17")))
		(Segment "" (
		  (Text -0.471698 1.25111 -0.740741 "16")))
		(Segment "" (
		  (Text -0.707547 1.25111 -0.740741 "15")))
		(Segment "" (
		  (Text -0.943396 1.25111 -0.740741 "14")))
		(Segment "" (
		  (Line 0.943396 1.11111 -0.740741 0.943396 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 0.707547 1.11111 -0.740741 0.707547 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 0.471698 1.11111 -0.740741 0.471698 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 0.235849 1.11111 -0.740741 0.235849 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 4.44089e-16 1.11111 -0.740741 4.44089e-16 1.19111 
		   -0.740741)))
		(Segment "" (
		  (Line -0.235849 1.11111 -0.740741 -0.235849 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line -0.471698 1.11111 -0.740741 -0.471698 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line -0.707547 1.11111 -0.740741 -0.707547 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line -0.943396 1.11111 -0.740741 -0.943396 1.19111 -0.740741
		   )))))
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Text -1.16011 0.943396 -0.840741 "200")))
		(Segment "" (
		  (Text -1.16011 0.314465 -0.840741 "150")))
		(Segment "" (
		  (Text -1.16011 -0.314465 -0.840741 "100")))
		(Segment "" (
		  (Text -1.16011 -0.943396 -0.840741 "50")))
		(Segment "" (
		  (Line -1.11111 0.943396 -0.740741 -1.19111 0.943396 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 0.314465 -0.740741 -1.19111 0.314465 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 -0.314465 -0.740741 -1.19111 -0.314465 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 -0.943396 -0.740741 -1.19111 -0.943396 
		   -0.740741)))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Text -1.25111 -1.11111 0.572797 "230")))
		(Segment "" (
		  (Text -1.25111 -1.11111 0.19857 "225")))
		(Segment "" (
		  (Text -1.25111 -1.11111 -0.175658 "220")))
		(Segment "" (
		  (Text -1.25111 -1.11111 -0.549885 "215")))
		(Segment "" (
		  (Line -1.11111 -1.11111 0.572797 -1.19111 -1.11111 0.572797))
		 )
		(Segment "" (
		  (Line -1.11111 -1.11111 0.19857 -1.19111 -1.11111 0.19857)))
		(Segment "" (
		  (Line -1.11111 -1.11111 -0.175658 -1.19111 -1.11111 -0.175658
		   )))
		(Segment "" (
		  (Line -1.11111 -1.11111 -0.549885 -1.19111 -1.11111 -0.549885
		   )))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Surface Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  heat inp: 1.375  "))))
	   )))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=2033050")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19102,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=1,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Rendering_Options "hidden surface removal algorithm=painters")
	(Camera (-3.5 1.75 1) (0 0 0) (0.221456 -0.110728 0.968868) 4 4 "Orthog
raphic")
	(Heuristics "hidden surfaces")
	(Text_Font "no transforms,no rotation")
	(Text_Path 1 0 0)
	(User_Options "3d=1")
	(Segment "data" (
	  (Rendering_Options "no lighting interpolation")
	  (Visibility "lights=(faces,no edges)")
	  (User_Options "isdata=1")
	  (Front ((Segment "surface1" (
	      (Visibility "edges=mesh quads only,faces=on,markers=off")
	      (Color_By_Index "Face Contrast,Line,Edge" 1)
	      (Color_By_Index "Face" 4)
	      (Edge_Pattern  "---")
	      (Edge_Weight 1)
	      (Face_Pattern "solid")
	      (Line_Pattern  "---")
	      (Line_Weight 1)
	      (User_Options "ldfill=0")
	      (Segment "/include library/minitab/lights" ())
	      (Include_Segment "/include library/minitab/lights")
	      (Segment "" (
		(Mesh (((-0.945796 -0.943396 -0.311111) (-0.816738 -0.943396 
		    -0.247392) (-0.68768 -0.943396 -0.18322) (-0.558622 
		    -0.943396 -0.118594) (-0.429564 -0.943396 -0.0535147) 
		    (-0.300506 -0.943396 0.0120181) (-0.171448 -0.943396 
		    0.0780045) (-0.0423905 -0.943396 0.144444) (0.0866673 
		    -0.943396 0.211338) (0.215725 -0.943396 0.278685) (0.344783
		    -0.943396 0.346485) (0.473841 -0.943396 0.414739) (0.602899
		    -0.943396 0.483447) (0.731957 -0.943396 0.552608) (0.861015
		    -0.943396 0.622222))
		  ((-0.945796 -0.808625 -0.32449) (-0.816738 -0.808625 
		    -0.262132) (-0.68768 -0.808625 -0.19932) (-0.558622 
		    -0.808625 -0.136054) (-0.429564 -0.808625 -0.0723356) 
		    (-0.300506 -0.808625 -8.16326e-3) (-0.171448 -0.808625 
		    0.0564626) (-0.0423905 -0.808625 0.121542) (0.0866673 
		    -0.808625 0.187075) (0.215725 -0.808625 0.253061) (0.344783
		    -0.808625 0.319501) (0.473841 -0.808625 0.386395) (0.602899
		    -0.808625 0.453741) (0.731957 -0.808625 0.521542) (0.861015
		    -0.808625 0.589796))
		  ((-0.945796 -0.673854 -0.339229) (-0.816738 -0.673854 
		    -0.278231) (-0.68768 -0.673854 -0.21678) (-0.558622 
		    -0.673854 -0.154875) (-0.429564 -0.673854 -0.092517) 
		    (-0.300506 -0.673854 -0.0297052) (-0.171448 -0.673854 
		    0.0335601) (-0.0423905 -0.673854 0.0972789) (0.0866673 
		    -0.673854 0.161451) (0.215725 -0.673854 0.226077) (0.344783
		    -0.673854 0.291156) (0.473841 -0.673854 0.356689) (0.602899
		    -0.673854 0.422676) (0.731957 -0.673854 0.489116) (0.861015
		    -0.673854 0.556009))
		  ((-0.945796 -0.539084 -0.355329) (-0.816738 -0.539084 
		    -0.295692) (-0.68768 -0.539084 -0.235601) (-0.558622 
		    -0.539084 -0.175057) (-0.429564 -0.539084 -0.114059) 
		    (-0.300506 -0.539084 -0.0526077) (-0.171448 -0.539084 
		    9.29705e-3) (-0.0423905 -0.539084 0.0716553) (0.0866673 
		    -0.539084 0.134467) (0.215725 -0.539084 0.197732) (0.344783
		    -0.539084 0.261451) (0.473841 -0.539084 0.325624) (0.602899
		    -0.539084 0.390249) (0.731957 -0.539084 0.455329) (0.861015
		    -0.539084 0.520862))
		  ((-0.945796 -0.404313 -0.372789) (-0.816738 -0.404313 
		    -0.314512) (-0.68768 -0.404313 -0.255782) (-0.558622 
		    -0.404313 -0.196599) (-0.429564 -0.404313 -0.136961) 
		    (-0.300506 -0.404313 -0.0768707) (-0.171448 -0.404313 
		    -0.0163265) (-0.0423905 -0.404313 0.0446712) (0.0866673 
		    -0.404313 0.106122) (0.215725 -0.404313 0.168027) (0.344783
		    -0.404313 0.230385) (0.473841 -0.404313 0.293197) (0.602899
		    -0.404313 0.356463) (0.731957 -0.404313 0.420181) (0.861015
		    -0.404313 0.484354))
		  ((-0.945796 -0.269542 -0.39161) (-0.816738 -0.269542 
		    -0.334694) (-0.68768 -0.269542 -0.277324) (-0.558622 
		    -0.269542 -0.219501) (-0.429564 -0.269542 -0.161224) 
		    (-0.300506 -0.269542 -0.102494) (-0.171448 -0.269542 
		    -0.0433107) (-0.0423905 -0.269542 0.0163265) (0.0866673 
		    -0.269542 0.0764172) (0.215725 -0.269542 0.136961) 
		    (0.344783 -0.269542 0.197959) (0.473841 -0.269542 0.25941) 
		   (0.602899 -0.269542 0.321315) (0.731957 -0.269542 0.383673) 
		   (0.861015 -0.269542 0.446485))
		  ((-0.945796 -0.134771 -0.411791) (-0.816738 -0.134771 
		    -0.356236) (-0.68768 -0.134771 -0.300227) (-0.558622 
		    -0.134771 -0.243764) (-0.429564 -0.134771 -0.186848) 
		    (-0.300506 -0.134771 -0.129478) (-0.171448 -0.134771 
		    -0.0716553) (-0.0423905 -0.134771 -0.0133787) (0.0866673 
		    -0.134771 0.0453515) (0.215725 -0.134771 0.104535) 
		    (0.344783 -0.134771 0.164172) (0.473841 -0.134771 0.224263)
		   (0.602899 -0.134771 0.284807) (0.731957 -0.134771 0.345805) 
		   (0.861015 -0.134771 0.407256))
		  ((-0.945796 0 -0.433333) (-0.816738 0 -0.379138) (-0.68768 0 
		    -0.32449) (-0.558622 0 -0.269388) (-0.429564 0 -0.213832) (
		    -0.300506 0 -0.157823) (-0.171448 0 -0.101361) (-0.0423905 
		    0 -0.0444444) (0.0866673 0 0.0129252) (0.215725 0 0.0707483
		    ) (0.344783 0 0.129025) (0.473841 0 0.187755) (0.602899 0 
		    0.246939) (0.731957 0 0.306576) (0.861015 0 0.366667))
		  ((-0.945796 0.134771 -0.456236) (-0.816738 0.134771 -0.403401
		    ) (-0.68768 0.134771 -0.350113) (-0.558622 0.134771 
		    -0.296372) (-0.429564 0.134771 -0.242177) (-0.300506 
		    0.134771 -0.187528) (-0.171448 0.134771 -0.132426) 
		    (-0.0423905 0.134771 -0.0768707) (0.0866673 0.134771 
		    -0.0208617) (0.215725 0.134771 0.0356009) (0.344783 
		    0.134771 0.092517) (0.473841 0.134771 0.149887) (0.602899 
		    0.134771 0.20771) (0.731957 0.134771 0.265986) (0.861015 
		    0.134771 0.324717))
		  ((-0.945796 0.269542 -0.480499) (-0.816738 0.269542 -0.429025
		    ) (-0.68768 0.269542 -0.377098) (-0.558622 0.269542 
		    -0.324717) (-0.429564 0.269542 -0.271882) (-0.300506 
		    0.269542 -0.218594) (-0.171448 0.269542 -0.164853) 
		    (-0.0423905 0.269542 -0.110658) (0.0866673 0.269542 
		    -0.0560091) (0.215725 0.269542 -9.0703e-4) (0.344783 
		    0.269542 0.0546485) (0.473841 0.269542 0.110658) (0.602899 
		    0.269542 0.16712) (0.731957 0.269542 0.224036) (0.861015 
		    0.269542 0.281406))
		  ((-0.945796 0.404313 -0.506122) (-0.816738 0.404313 -0.456009
		    ) (-0.68768 0.404313 -0.405442) (-0.558622 0.404313 
		    -0.354422) (-0.429564 0.404313 -0.302948) (-0.300506 
		    0.404313 -0.25102) (-0.171448 0.404313 -0.198639) 
		    (-0.0423905 0.404313 -0.145805) (0.0866673 0.404313 
		    -0.092517) (0.215725 0.404313 -0.0387755) (0.344783 
		    0.404313 0.0154195) (0.473841 0.404313 0.070068) (0.602899 
		    0.404313 0.12517) (0.731957 0.404313 0.180726) (0.861015 
		    0.404313 0.236735))
		  ((-0.945796 0.539084 -0.533107) (-0.816738 0.539084 -0.484354
		    ) (-0.68768 0.539084 -0.435147) (-0.558622 0.539084 
		    -0.385488) (-0.429564 0.539084 -0.335374) (-0.300506 
		    0.539084 -0.284807) (-0.171448 0.539084 -0.233787) 
		    (-0.0423905 0.539084 -0.182313) (0.0866673 0.539084 
		    -0.130385) (0.215725 0.539084 -0.0780045) (0.344783 
		    0.539084 -0.0251701) (0.473841 0.539084 0.0281179) 
		    (0.602899 0.539084 0.0818594) (0.731957 0.539084 0.136054) 
		   (0.861015 0.539084 0.190703))
		  ((-0.945796 0.673854 -0.561451) (-0.816738 0.673854 -0.514059
		    ) (-0.68768 0.673854 -0.466213) (-0.558622 0.673854 
		    -0.417914) (-0.429564 0.673854 -0.369161) (-0.300506 
		    0.673854 -0.319955) (-0.171448 0.673854 -0.270295) 
		    (-0.0423905 0.673854 -0.220181) (0.0866673 0.673854 
		    -0.169615) (0.215725 0.673854 -0.118594) (0.344783 0.673854
		    -0.0671202) (0.473841 0.673854 -0.0151927) (0.602899 
		    0.673854 0.0371882) (0.731957 0.673854 0.0900227) (0.861015
		    0.673854 0.143311))
		  ((-0.945796 0.808625 -0.591156) (-0.816738 0.808625 -0.545125
		    ) (-0.68768 0.808625 -0.498639) (-0.558622 0.808625 
		    -0.451701) (-0.429564 0.808625 -0.404308) (-0.300506 
		    0.808625 -0.356463) (-0.171448 0.808625 -0.308163) 
		    (-0.0423905 0.808625 -0.25941) (0.0866673 0.808625 
		    -0.210204) (0.215725 0.808625 -0.160544) (0.344783 0.808625
		    -0.110431) (0.473841 0.808625 -0.0598639) (0.602899 
		    0.808625 -8.84354e-3) (0.731957 0.808625 0.0426304) 
		    (0.861015 0.808625 0.0945578))
		  ((-0.945796 0.943396 -0.622222) (-0.816738 0.943396 -0.577551
		    ) (-0.68768 0.943396 -0.532426) (-0.558622 0.943396 
		    -0.486848) (-0.429564 0.943396 -0.440816) (-0.300506 
		    0.943396 -0.394331) (-0.171448 0.943396 -0.347392) 
		    (-0.0423905 0.943396 -0.3) (0.0866673 0.943396 -0.252154) (
		    0.215725 0.943396 -0.203855) (0.344783 0.943396 -0.155102) 
		   (0.473841 0.943396 -0.105896) (0.602899 0.943396 -0.0562358)
		   (0.731957 0.943396 -6.12245e-3) (0.861015 0.943396 0.0444444
		    ))))))))))))
	(Segment "frame" (
	  (Segment "axis" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 1.11111 -0.740741 1.11111 1.11111 -0.740741)))
		
		(Segment "" (
		  (Text -5.55111e-16 1.52313 -0.740741 "heat input(KJ/mm)")))))
	      
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 1.11111 -0.740741)
		  ))
		(Segment "" (
		  (Text -1.96348 2.22045e-16 -0.740741 "preheat(c)")))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 -1.11111 0.740741)
		  ))
		(Segment "" (
		  (Text -1.75039 -1.11111 -1.25825e-15 "hardness")))))))))
	  (Segment "box" (
	    (Segment "xmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((1.11111 -1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "xmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (-1.11111 1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "ymax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (-1.11111 1.11111 0.740741)))))
	    (Segment "ymin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741) (1.11111 -1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "zmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 0.740741) (-1.11111 1.11111 0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "zmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (1.11111 1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741)))))))
	  (Segment "tick" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -0.853139 1.11111 -0.740741 -0.853139 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line -0.389854 1.11111 -0.740741 -0.389854 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line 0.0734306 1.11111 -0.740741 0.0734306 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line 0.536715 1.11111 -0.740741 0.536715 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 1 1.11111 -0.740741 1 1.19111 -0.740741)))
		(Segment "" (
		  (Text -0.853139 1.25111 -0.740741 "1.2")))
		(Segment "" (
		  (Text -0.389854 1.25111 -0.740741 "1.3")))
		(Segment "" (
		  (Text 0.0734306 1.25111 -0.740741 "1.4")))
		(Segment "" (
		  (Text 0.536715 1.25111 -0.740741 "1.5")))
		(Segment "" (
		  (Text 1 1.25111 -0.740741 "1.6")))))
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -1.11111 -0.943396 -0.740741 -1.19111 -0.943396 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 -0.314465 -0.740741 -1.19111 -0.314465 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 0.314465 -0.740741 -1.19111 0.314465 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 0.943396 -0.740741 -1.19111 0.943396 -0.740741
		   )))
		(Segment "" (
		  (Text -1.16011 -0.943396 -0.840741 "50")))
		(Segment "" (
		  (Text -1.16011 -0.314465 -0.840741 "100")))
		(Segment "" (
		  (Text -1.16011 0.314465 -0.840741 "150")))
		(Segment "" (
		  (Text -1.16011 0.943396 -0.840741 "200")))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -1.11111 -1.11111 -0.666667 -1.19111 -1.11111 -0.666667
		   )))
		(Segment "" (
		  (Line -1.11111 -1.11111 -0.222222 -1.19111 -1.11111 -0.222222
		   )))
		(Segment "" (
		  (Line -1.11111 -1.11111 0.222222 -1.19111 -1.11111 0.222222))
		 )
		(Segment "" (
		  (Line -1.11111 -1.11111 0.666667 -1.19111 -1.11111 0.666667))
		 )
		(Segment "" (
		  (Text -1.25111 -1.11111 -0.666667 "210")))
		(Segment "" (
		  (Text -1.25111 -1.11111 -0.222222 "215")))
		(Segment "" (
		  (Text -1.25111 -1.11111 0.222222 "220")))
		(Segment "" (
		  (Text -1.25111 -1.11111 0.666667 "225")))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Surface Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  gas flow: 18.0  ")))))
	  ))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=2033112")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19101,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((0.639968 0.59997 0) (0.875552 0.59997 0) (0.875552 
		 0.257369 0) (0.639968 0.257369 0)))))))
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "contour1" (
		(Front ((Segment "group1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.553395 0) (0.729963 0.553395 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.553395 0 "218   ")))))))))
		  (Segment "group2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "- -")
		    (Edge_Weight 1)
		    (Line_Pattern  "- -")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.470245 0) (0.729963 0.470245 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.470245 0 "223   ")))))))))
		  (Segment "group3" (
		    (Color_By_Index "Face Contrast,Line,Edge" 9)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "...")
		    (Edge_Weight 1)
		    (Line_Pattern  "...")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.387095 0) (0.729963 0.387095 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.387095 0 "228   ")))))))))
		  (Segment "group4" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "-.-")
		    (Edge_Weight 1)
		    (Line_Pattern  "-.-")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.303944 0) (0.729963 0.303944 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.303944 0 "233   ")))))))))))))))))))
	))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text -0.568599 -0.669966 0 "14")))
		    (Segment "" (
		      (Text -0.426449 -0.669966 0 "15")))
		    (Segment "" (
		      (Text -0.2843 -0.669966 0 "16")))
		    (Segment "" (
		      (Text -0.14215 -0.669966 0 "17")))
		    (Segment "" (
		      (Text 4.44067e-16 -0.669966 0 "18")))
		    (Segment "" (
		      (Text 0.14215 -0.669966 0 "19")))
		    (Segment "" (
		      (Text 0.2843 -0.669966 0 "20")))
		    (Segment "" (
		      (Text 0.426449 -0.669966 0 "21")))
		    (Segment "" (
		      (Text 0.568599 -0.669966 0 "22")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.568599 -0.59997 0) (-0.568599 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.426449 -0.59997 0) (-0.426449 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.2843 -0.59997 0) (-0.2843 -0.639968 0)))
			))
		      (Segment "" (
			(Polyline ((-0.14215 -0.59997 0) (-0.14215 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((4.44067e-16 -0.59997 0) (4.44067e-16 
			   -0.639968 0)))))
		      (Segment "" (
			(Polyline ((0.14215 -0.59997 0) (0.14215 -0.639968 0)))
			))
		      (Segment "" (
			(Polyline ((0.2843 -0.59997 0) (0.2843 -0.639968 0)))))
		      
		      (Segment "" (
			(Polyline ((0.426449 -0.59997 0) (0.426449 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.568599 -0.59997 0) (0.568599 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text -0.669966 -0.510281 0 "1.2")))
		    (Segment "" (
		      (Text -0.669966 -0.218692 0 "1.3")))
		    (Segment "" (
		      (Text -0.669966 0.0728973 0 "1.4")))
		    (Segment "" (
		      (Text -0.669966 0.364487 0 "1.5")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.510281 0) (-0.639968 -0.510281 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.218692 0) (-0.639968 -0.218692 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.0728973 0) (-0.639968 0.0728973 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.364487 0) (-0.639968 0.364487 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.753117 0 "gas flow rate(L/min)")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=17")
		      (Polygon ((-0.807043 -0.310106 0) (-0.807043 0.296365 0) 
			(-0.736398 0.296365 0) (-0.736398 -0.310106 0)))
		      (Renumber (Text -0.754059 -0.310106 0 "heat input(KJ/mm)"
			) 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "heat input(KJ/mm)") 1 "L")))))))
		  ))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Segment "contour" (
	      (Front ((Segment "set1" (
		  (Front ((Segment "connect1" (
		      (Color_By_Index "Face Contrast,Line,Edge" 1)
		      (Edge_Pattern  "---")
		      (Edge_Weight 1)
		      (Line_Pattern  "---")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.668569 -0.980343 0) (-0.64703 -0.919005 
			   0) (-0.618776 -0.840294 0)))))
		      (Segment "" (
			(Polyline ((0.895909 -0.980343 0) (0.880505 -0.921924 0
			   ) (0.858165 -0.840294 0)))))
		      (Segment "" (
			(Polyline ((-0.618776 -0.840294 0) (-0.598849 -0.786589
			   0) (-0.565699 -0.700245 0)))))
		      (Segment "" (
			(Polyline ((0.840294 -0.777358 0) (0.826438 -0.729882 0
			   ) (0.817486 -0.700245 0)))))
		      (Segment "" (
			(Polyline ((0.858165 -0.840294 0) (0.841492 -0.781163 0
			   ) (0.840294 -0.777358 0)))))
		      (Segment "" (
			(Polyline ((-0.565699 -0.700245 0) (-0.560196 -0.686013
			   0)))))
		      (Segment "" (
			(Polyline ((-0.50895 -0.560196 0) (-0.531809 -0.615002 
			   0) (-0.560196 -0.686013 0)))))
		      (Segment "" (
			(Polyline ((0.817486 -0.700245 0) (0.799332 -0.641673 0
			   ) (0.772996 -0.560196 0)))))
		      (Segment "" (
			(Polyline ((-0.50895 -0.560196 0) (-0.485969 -0.506113 
			   0) (-0.447476 -0.420147 0)))))
		      (Segment "" (
			(Polyline ((0.772996 -0.560196 0) (0.758028 -0.51618 0)
			  (0.7235 -0.420147 0)))))
		      (Segment "" (
			(Polyline ((-0.447476 -0.420147 0) (-0.426551 -0.375335
			   0) (-0.420147 -0.361943 0)))))
		      (Segment "" (
			(Polyline ((-0.379576 -0.280098 0) (-0.406198 -0.332946
			   0) (-0.420147 -0.361943 0)))))
		      (Segment "" (
			(Polyline ((0.700245 -0.359401 0) (0.681883 -0.31348 0)
			  (0.66783 -0.280098 0)))))
		      (Segment "" (
			(Polyline ((0.7235 -0.420147 0) (0.706004 -0.37389 0) (
			   0.700245 -0.359401 0)))))
		      (Segment "" (
			(Polyline ((-0.379576 -0.280098 0) (-0.352754 -0.228618
			   0) (-0.302943 -0.140049 0)))))
		      (Segment "" (
			(Polyline ((0.66783 -0.280098 0) (0.645887 -0.2296 0) (
			   0.603447 -0.140049 0)))))
		      (Segment "" (
			(Polyline ((-0.302943 -0.140049 0) (-0.280098 -0.102171
			   0)))))
		      (Segment "" (
			(Polyline ((-0.212361 -2.22033e-16 0) (-0.246643 
			   -0.0495449 0) (-0.280098 -0.102171 0)))))
		      (Segment "" (
			(Polyline ((0.560196 -0.0590076 0) (0.535132 -0.0163709
			   0) (0.524744 -2.22033e-16 0)))))
		      (Segment "" (
			(Polyline ((0.603447 -0.140049 0) (0.580701 -0.0960693 
			   0) (0.560196 -0.0590076 0)))))
		      (Segment "" (
			(Polyline ((-0.212361 -2.22033e-16 0) (-0.175799 
			   0.0485947 0) (-0.140049 0.0914534 0)))))
		      (Segment "" (
			(Polyline ((-0.0942348 0.140049 0) (-0.129951 0.102813 
			   0) (-0.140049 0.0914534 0)))))
		      (Segment "" (
			(Polyline ((0.420147 0.138927 0) (0.419111 0.140049 0))
			 )))
		      (Segment "" (
			(Polyline ((0.524744 -2.22033e-16 0) (0.498791 
			   0.0396908 0) (0.420147 0.138927 0)))))
		      (Segment "" (
			(Polyline ((-0.0942348 0.140049 0) (-0.0568895 0.174302
			   0) (-3.3305e-16 0.216459 0)))))
		      (Segment "" (
			(Polyline ((0.140049 0.269482 0) (0.096196 0.260959 0) 
			  (-3.3305e-16 0.216459 0)))))
		      (Segment "" (
			(Polyline ((0.280098 0.245588 0) (0.228962 0.263645 0) 
			  (0.140049 0.269482 0)))))
		      (Segment "" (
			(Polyline ((0.419111 0.140049 0) (0.373426 0.184249 0) 
			  (0.280098 0.245588 0)))))))
		    (Segment "connect2" (
		      (Color_By_Index "Face Contrast,Line,Edge" 2)
		      (Edge_Pattern  "- -")
		      (Edge_Weight 1)
		      (Line_Pattern  "- -")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.967602 -0.980343 0) (-0.953207 -0.925992
			   0) (-0.930255 -0.840294 0)))))
		      (Segment "" (
			(Polyline ((-0.930255 -0.840294 0) (-0.917336 -0.792555
			   0) (-0.891724 -0.700245 0)))))
		      (Segment "" (
			(Polyline ((-0.891724 -0.700245 0) (-0.878421 -0.652609
			   0) (-0.851854 -0.560196 0)))))
		      (Segment "" (
			(Polyline ((-0.851854 -0.560196 0) (-0.840294 -0.520254
			   0)))))
		      (Segment "" (
			(Polyline ((-0.810686 -0.420147 0) (-0.827655 -0.477307
			   0) (-0.840294 -0.520254 0)))))
		      (Segment "" (
			(Polyline ((-0.810686 -0.420147 0) (-0.793306 -0.362938
			   0) (-0.767773 -0.280098 0)))))
		      (Segment "" (
			(Polyline ((-0.767773 -0.280098 0) (-0.749081 -0.221048
			   0) (-0.722953 -0.140049 0)))))
		      (Segment "" (
			(Polyline ((-0.722953 -0.140049 0) (-0.703484 
			   -0.0806344 0) (-0.700245 -0.0712005 0)))))
		      (Segment "" (
			(Polyline ((-0.676223 -2.22033e-16 0) (-0.695263 
			   -0.0562913 0) (-0.700245 -0.0712005 0)))))
		      (Segment "" (
			(Polyline ((-0.676223 -2.22033e-16 0) (-0.656684 
			   0.0563275 0) (-0.627008 0.140049 0)))))
		      (Segment "" (
			(Polyline ((0.980343 0.0325933 0) (0.967842 0.080444 0)
			  (0.951724 0.140049 0)))))
		      (Segment "" (
			(Polyline ((-0.627008 0.140049 0) (-0.607559 0.193259 0
			   ) (-0.574814 0.280098 0)))))
		      (Segment "" (
			(Polyline ((0.951724 0.140049 0) (0.935002 0.199917 0) 
			  (0.911885 0.280098 0)))))
		      (Segment "" (
			(Polyline ((-0.574814 0.280098 0) (-0.560196 0.318046 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.519392 0.420147 0) (-0.537914 0.37429 0)
			  (-0.560196 0.318046 0)))))
		      (Segment "" (
			(Polyline ((0.911885 0.280098 0) (0.896888 0.329941 0) 
			  (0.868491 0.420147 0)))))
		      (Segment "" (
			(Polyline ((-0.519392 0.420147 0) (-0.500407 0.465814 0
			   ) (-0.459792 0.560196 0)))))
		      (Segment "" (
			(Polyline ((0.840294 0.50515 0) (0.824113 0.551885 0) (
			   0.821094 0.560196 0)))))
		      (Segment "" (
			(Polyline ((0.868491 0.420147 0) (0.853115 0.467152 0) 
			  (0.840294 0.50515 0)))))
		      (Segment "" (
			(Polyline ((-0.459792 0.560196 0) (-0.439608 0.605347 0
			   ) (-0.420147 0.647106 0)))))
		      (Segment "" (
			(Polyline ((-0.394805 0.700245 0) (-0.416257 0.655683 0
			   ) (-0.420147 0.647106 0)))))
		      (Segment "" (
			(Polyline ((0.821094 0.560196 0) (0.800316 0.617255 0) 
			  (0.768387 0.700245 0)))))
		      (Segment "" (
			(Polyline ((-0.394805 0.700245 0) (-0.372961 0.744617 0
			   ) (-0.322744 0.840294 0)))))
		      (Segment "" (
			(Polyline ((0.768387 0.700245 0) (0.751304 0.742089 0) 
			  (0.708241 0.840294 0)))))
		      (Segment "" (
			(Polyline ((-0.322744 0.840294 0) (-0.295441 0.889107 0
			   ) (-0.280098 0.915192 0)))))
		      (Segment "" (
			(Polyline ((-0.24005 0.980343 0) (-0.268448 0.934895 0)
			  (-0.280098 0.915192 0)))))
		      (Segment "" (
			(Polyline ((0.700245 0.857647 0) (0.678868 0.902245 0) 
			  (0.637909 0.980343 0)))))
		      (Segment "" (
			(Polyline ((0.708241 0.840294 0) (0.700245 0.857647 0))
			 )))))
		    (Segment "connect3" (
		      (Color_By_Index "Face Contrast,Line,Edge" 9)
		      (Edge_Pattern  "...")
		      (Edge_Weight 1)
		      (Line_Pattern  "...")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.961872 -2.22033e-16 0) (-0.976274 
			   -0.0546435 0) (-0.980343 -0.0701935 0)))))
		      (Segment "" (
			(Polyline ((-0.961872 -2.22033e-16 0) (-0.947158 
			   0.0547573 0) (-0.923993 0.140049 0)))))
		      (Segment "" (
			(Polyline ((-0.923993 0.140049 0) (-0.9109 0.187743 0) 
			  (-0.884928 0.280098 0)))))
		      (Segment "" (
			(Polyline ((-0.884928 0.280098 0) (-0.871348 0.327653 0
			   ) (-0.844491 0.420147 0)))))
		      (Segment "" (
			(Polyline ((-0.844491 0.420147 0) (-0.840294 0.434934 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.802887 0.560196 0) (-0.820694 0.500874 0
			   ) (-0.840294 0.434934 0)))))
		      (Segment "" (
			(Polyline ((-0.802887 0.560196 0) (-0.784647 0.619527 0
			   ) (-0.759489 0.700245 0)))))
		      (Segment "" (
			(Polyline ((-0.759489 0.700245 0) (-0.744423 0.747351 0
			   ) (-0.714236 0.840294 0)))))
		      (Segment "" (
			(Polyline ((-0.714236 0.840294 0) (-0.700245 0.882616 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.667101 0.980343 0) (-0.687394 0.920767 0
			   ) (-0.700245 0.882616 0)))))))
		    (Segment "connect4" (
		      (Color_By_Index "Face Contrast,Line,Edge" 4)
		      (Edge_Pattern  "-.-")
		      (Edge_Weight 1)
		      (Line_Pattern  "-.-")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.944404 0.980343 0) (-0.959783 0.923217 0
			   ) (-0.980343 0.846295 0)))))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Contour Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  preheat(: 125.0  "))))
	   )))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1901954")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19102,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=1,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Line_Pattern  "---")
	    (Line_Weight 1)))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Rendering_Options "hidden surface removal algorithm=painters")
	(Camera (-3.5 1.75 1) (0 0 0) (0.221456 -0.110728 0.968868) 4 4 "Orthog
raphic")
	(Heuristics "hidden surfaces")
	(Text_Font "no transforms,no rotation")
	(Text_Path 1 0 0)
	(User_Options "3d=1")
	(Segment "data" (
	  (Rendering_Options "no lighting interpolation")
	  (Visibility "lights=(faces,no edges)")
	  (User_Options "isdata=1")
	  (Front ((Segment "surface1" (
	      (Visibility "edges=mesh quads only,faces=on,markers=off")
	      (Color_By_Index "Face Contrast,Line,Edge" 1)
	      (Color_By_Index "Face" 4)
	      (Edge_Pattern  "---")
	      (Edge_Weight 1)
	      (Face_Pattern "solid")
	      (Line_Pattern  "---")
	      (Line_Weight 1)
	      (User_Options "ldfill=0")
	      (Segment "/include library/minitab/lights" ())
	      (Include_Segment "/include library/minitab/lights")
	      (Segment "" (
		(Mesh (((-0.945796 -0.943396 -0.0109065) (-0.816738 -0.943396 
		    0.0304305) (-0.68768 -0.943396 0.0720617) (-0.558622 
		    -0.943396 0.113987) (-0.429564 -0.943396 0.156207) 
		    (-0.300506 -0.943396 0.19872) (-0.171448 -0.943396 0.241528
		    ) (-0.0423905 -0.943396 0.284631) (0.0866673 -0.943396 
		    0.328027) (0.215725 -0.943396 0.371718) (0.344783 -0.943396
		    0.415703) (0.473841 -0.943396 0.459982) (0.602899 -0.943396
		    0.504555) (0.731957 -0.943396 0.549423) (0.861015 -0.943396
		    0.594584))
		  ((-0.945796 -0.808625 -0.159337) (-0.816738 -0.808625 
		    -0.118883) (-0.68768 -0.808625 -0.0781342) (-0.558622 
		    -0.808625 -0.0370915) (-0.429564 -0.808625 4.2455e-3) 
		    (-0.300506 -0.808625 0.0458767) (-0.171448 -0.808625 
		    0.0878021) (-0.0423905 -0.808625 0.130022) (0.0866673 
		    -0.808625 0.172535) (0.215725 -0.808625 0.215344) (0.344783
		    -0.808625 0.258446) (0.473841 -0.808625 0.301842) (0.602899
		    -0.808625 0.345533) (0.731957 -0.808625 0.389518) (0.861015
		    -0.808625 0.433797))
		  ((-0.945796 -0.673854 -0.287467) (-0.816738 -0.673854 
		    -0.247895) (-0.68768 -0.673854 -0.208029) (-0.558622 
		    -0.673854 -0.167869) (-0.429564 -0.673854 -0.127415) 
		    (-0.300506 -0.673854 -0.0866664) (-0.171448 -0.673854 
		    -0.0456236) (-0.0423905 -0.673854 -4.28669e-3) (0.0866673 
		    -0.673854 0.0373445) (0.215725 -0.673854 0.0792699) 
		    (0.344783 -0.673854 0.121489) (0.473841 -0.673854 0.164003)
		   (0.602899 -0.673854 0.206811) (0.731957 -0.673854 0.249914) 
		   (0.861015 -0.673854 0.29331))
		  ((-0.945796 -0.539084 -0.395296) (-0.816738 -0.539084 
		    -0.356607) (-0.68768 -0.539084 -0.317624) (-0.558622 
		    -0.539084 -0.278346) (-0.429564 -0.539084 -0.238775) 
		    (-0.300506 -0.539084 -0.198909) (-0.171448 -0.539084 
		    -0.158749) (-0.0423905 -0.539084 -0.118294) (0.0866673 
		    -0.539084 -0.0775458) (0.215725 -0.539084 -0.036503) 
		    (0.344783 -0.539084 4.83392e-3) (0.473841 -0.539084 
		    0.0464651) (0.602899 -0.539084 0.0883905) (0.731957 
		    -0.539084 0.13061) (0.861015 -0.539084 0.173124))
		  ((-0.945796 -0.404313 -0.482825) (-0.816738 -0.404313 
		    -0.445018) (-0.68768 -0.404313 -0.406918) (-0.558622 
		    -0.404313 -0.368523) (-0.429564 -0.404313 -0.329834) 
		    (-0.300506 -0.404313 -0.29085) (-0.171448 -0.404313 
		    -0.251573) (-0.0423905 -0.404313 -0.212001) (0.0866673 
		    -0.404313 -0.172135) (0.215725 -0.404313 -0.131975) 
		    (0.344783 -0.404313 -0.0915209) (0.473841 -0.404313 
		    -0.0507724) (0.602899 -0.404313 -9.72963e-3) (0.731957 
		    -0.404313 0.0316073) (0.861015 -0.404313 0.0732385))
		  ((-0.945796 -0.269542 -0.550052) (-0.816738 -0.269542 
		    -0.513128) (-0.68768 -0.269542 -0.475911) (-0.558622 
		    -0.269542 -0.438398) (-0.429564 -0.269542 -0.400592) 
		    (-0.300506 -0.269542 -0.362491) (-0.171448 -0.269542 
		    -0.324097) (-0.0423905 -0.269542 -0.285407) (0.0866673 
		    -0.269542 -0.246424) (0.215725 -0.269542 -0.207147) 
		    (0.344783 -0.269542 -0.167575) (0.473841 -0.269542 
		    -0.127709) (0.602899 -0.269542 -0.087549) (0.731957 
		    -0.269542 -0.0470947) (0.861015 -0.269542 -6.34618e-3))
		  ((-0.945796 -0.134771 -0.596979) (-0.816738 -0.134771 
		    -0.560938) (-0.68768 -0.134771 -0.524603) (-0.558622 
		    -0.134771 -0.487973) (-0.429564 -0.134771 -0.45105) 
		    (-0.300506 -0.134771 -0.413832) (-0.171448 -0.134771 
		    -0.376319) (-0.0423905 -0.134771 -0.338513) (0.0866673 
		    -0.134771 -0.300412) (0.215725 -0.134771 -0.262018) 
		    (0.344783 -0.134771 -0.223328) (0.473841 -0.134771 
		    -0.184345) (0.602899 -0.134771 -0.145068) (0.731957 
		    -0.134771 -0.105496) (0.861015 -0.134771 -0.0656302))
		  ((-0.945796 -4.44089e-16 -0.623606) (-0.816738 -4.44089e-16 
		    -0.588447) (-0.68768 -4.44089e-16 -0.552994) (-0.558622 
		    -4.44089e-16 -0.517247) (-0.429564 -4.44089e-16 -0.481206) 
		   (-0.300506 -4.44089e-16 -0.444871) (-0.171448 -4.44089e-16 
		    -0.408242) (-0.0423905 -4.44089e-16 -0.371318) (0.0866673 
		    -4.44089e-16 -0.3341) (0.215725 -4.44089e-16 -0.296588) 
		    (0.344783 -4.44089e-16 -0.258781) (0.473841 -4.44089e-16 
		    -0.220681) (0.602899 -4.44089e-16 -0.182286) (0.731957 
		    -4.44089e-16 -0.143597) (0.861015 -4.44089e-16 -0.104613))
		  ((-0.945796 0.134771 -0.629931) (-0.816738 0.134771 -0.595655
		    ) (-0.68768 0.134771 -0.561085) (-0.558622 0.134771 
		    -0.526221) (-0.429564 0.134771 -0.491063) (-0.300506 
		    0.134771 -0.45561) (-0.171448 0.134771 -0.419863) 
		    (-0.0423905 0.134771 -0.383822) (0.0866673 0.134771 
		    -0.347486) (0.215725 0.134771 -0.310857) (0.344783 0.134771
		    -0.273933) (0.473841 0.134771 -0.236715) (0.602899 0.134771
		    -0.199203) (0.731957 0.134771 -0.161397) (0.861015 0.134771
		    -0.123296))
		  ((-0.945796 0.269542 -0.615956) (-0.816738 0.269542 -0.582563
		    ) (-0.68768 0.269542 -0.548875) (-0.558622 0.269542 
		    -0.514894) (-0.429564 0.269542 -0.480618) (-0.300506 
		    0.269542 -0.446048) (-0.171448 0.269542 -0.411184) 
		    (-0.0423905 0.269542 -0.376025) (0.0866673 0.269542 
		    -0.340572) (0.215725 0.269542 -0.304826) (0.344783 0.269542
		    -0.268784) (0.473841 0.269542 -0.232449) (0.602899 0.269542
		    -0.19582) (0.731957 0.269542 -0.158896) (0.861015 0.269542 
		    -0.121678))
		  ((-0.945796 0.404313 -0.58168) (-0.816738 0.404313 -0.54917) 
		   (-0.68768 0.404313 -0.516365) (-0.558622 0.404313 -0.483266)
		   (-0.429564 0.404313 -0.449873) (-0.300506 0.404313 -0.416185
		    ) (-0.171448 0.404313 -0.382204) (-0.0423905 0.404313 
		    -0.347928) (0.0866673 0.404313 -0.313358) (0.215725 
		    0.404313 -0.278493) (0.344783 0.404313 -0.243335) (0.473841
		    0.404313 -0.207882) (0.602899 0.404313 -0.172135) (0.731957
		    0.404313 -0.136094) (0.861015 0.404313 -0.0997589))
		  ((-0.945796 0.539084 -0.527104) (-0.816738 0.539084 -0.495476
		    ) (-0.68768 0.539084 -0.463554) (-0.558622 0.539084 
		    -0.431337) (-0.429564 0.539084 -0.398827) (-0.300506 
		    0.539084 -0.366022) (-0.171448 0.539084 -0.332923) 
		    (-0.0423905 0.539084 -0.29953) (0.0866673 0.539084 
		    -0.265842) (0.215725 0.539084 -0.231861) (0.344783 0.539084
		    -0.197585) (0.473841 0.539084 -0.163015) (0.602899 0.539084
		    -0.12815) (0.731957 0.539084 -0.092992) (0.861015 0.539084 
		    -0.0575393))
		  ((-0.945796 0.673854 -0.452226) (-0.816738 0.673854 -0.421481
		    ) (-0.68768 0.673854 -0.390442) (-0.558622 0.673854 
		    -0.359108) (-0.429564 0.673854 -0.32748) (-0.300506 
		    0.673854 -0.295558) (-0.171448 0.673854 -0.263341) 
		    (-0.0423905 0.673854 -0.230831) (0.0866673 0.673854 
		    -0.198026) (0.215725 0.673854 -0.164927) (0.344783 0.673854
		    -0.131534) (0.473841 0.673854 -0.0978465) (0.602899 
		    0.673854 -0.0638649) (0.731957 0.673854 -0.029589) 
		    (0.861015 0.673854 4.98103e-3))
		  ((-0.945796 0.808625 -0.357048) (-0.816738 0.808625 -0.327186
		    ) (-0.68768 0.808625 -0.297029) (-0.558622 0.808625 
		    -0.266578) (-0.429564 0.808625 -0.235833) (-0.300506 
		    0.808625 -0.204793) (-0.171448 0.808625 -0.173459) 
		    (-0.0423905 0.808625 -0.141831) (0.0866673 0.808625 
		    -0.109909) (0.215725 0.808625 -0.0776929) (0.344783 
		    0.808625 -0.0451823) (0.473841 0.808625 -0.0123776) 
		    (0.602899 0.808625 0.0207214) (0.731957 0.808625 0.0541146)
		   (0.861015 0.808625 0.0878021))
		  ((-0.945796 0.943396 -0.24157) (-0.816738 0.943396 -0.21259) 
		   (-0.68768 0.943396 -0.183315) (-0.558622 0.943396 -0.153747)
		   (-0.429564 0.943396 -0.123884) (-0.300506 0.943396 
		    -0.0937275) (-0.171448 0.943396 -0.0632764) (-0.0423905 
		    0.943396 -0.0325312) (0.0866673 0.943396 -1.49166e-3) 
		    (0.215725 0.943396 0.029842) (0.344783 0.943396 0.06147) 
		    (0.473841 0.943396 0.0933921) (0.602899 0.943396 0.125608) 
		   (0.731957 0.943396 0.158119) (0.861015 0.943396 0.190924))))
		))))))))
	(Segment "frame" (
	  (Segment "axis" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 1.11111 -0.740741 1.11111 1.11111 -0.740741)))
		
		(Segment "" (
		  (Text -5.55111e-16 1.52313 -0.740741 "heat input(KJ/mm)")))))
	      
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 1.11111 -0.740741)
		  ))
		(Segment "" (
		  (Text -1.96348 -4.44089e-16 -0.740741 "gas flow rate(L/min)")
		  ))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "size=0.03871 sru")
		(Segment "" (
		  (Line_Weight 1.2)
		  (Line -1.11111 -1.11111 -0.740741 -1.11111 -1.11111 0.740741)
		  ))
		(Segment "" (
		  (Text -1.75039 -1.11111 0 "hardness")))))))))
	  (Segment "box" (
	    (Segment "xmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((1.11111 -1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "xmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (-1.11111 1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "ymax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 1.11111 -0.740741) (1.11111 1.11111 -0.740741
		 ) (1.11111 1.11111 0.740741) (-1.11111 1.11111 0.740741)))))
	    (Segment "ymin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741) (1.11111 -1.11111 0.740741) (-1.11111 -1.11111 
		 0.740741)))))
	    (Segment "zmax" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 0.740741) (-1.11111 1.11111 0.740741
		 ) (1.11111 1.11111 0.740741) (1.11111 -1.11111 0.740741)))))
	    (Segment "zmin" (
	      (Visibility "faces=off,lights=off")
	      (Color_By_Index "Face" 15)
	      (Face_Pattern "solid")
	      (Polygon ((-1.11111 -1.11111 -0.740741) (-1.11111 1.11111 
		 -0.740741) (1.11111 1.11111 -0.740741) (1.11111 -1.11111 
		 -0.740741)))))))
	  (Segment "tick" (
	    (Front ((Segment "set1" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*<")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -0.853139 1.11111 -0.740741 -0.853139 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line -0.389854 1.11111 -0.740741 -0.389854 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line 0.0734306 1.11111 -0.740741 0.0734306 1.19111 -0.740741
		   )))
		(Segment "" (
		  (Line 0.536715 1.11111 -0.740741 0.536715 1.19111 -0.740741))
		 )
		(Segment "" (
		  (Line 1 1.11111 -0.740741 1 1.19111 -0.740741)))
		(Segment "" (
		  (Text -0.853139 1.25111 -0.740741 "1.2")))
		(Segment "" (
		  (Text -0.389854 1.25111 -0.740741 "1.3")))
		(Segment "" (
		  (Text 0.0734306 1.25111 -0.740741 "1.4")))
		(Segment "" (
		  (Text 0.536715 1.25111 -0.740741 "1.5")))
		(Segment "" (
		  (Text 1 1.25111 -0.740741 "1.6")))))
	      (Segment "set2" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -1.11111 -0.943396 -0.740741 -1.19111 -0.943396 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 -0.707547 -0.740741 -1.19111 -0.707547 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 -0.471698 -0.740741 -1.19111 -0.471698 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 -0.235849 -0.740741 -1.19111 -0.235849 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 4.44089e-16 -0.740741 -1.19111 4.44089e-16 
		   -0.740741)))
		(Segment "" (
		  (Line -1.11111 0.235849 -0.740741 -1.19111 0.235849 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 0.471698 -0.740741 -1.19111 0.471698 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 0.707547 -0.740741 -1.19111 0.707547 -0.740741
		   )))
		(Segment "" (
		  (Line -1.11111 0.943396 -0.740741 -1.19111 0.943396 -0.740741
		   )))
		(Segment "" (
		  (Text -1.16011 -0.943396 -0.840741 "14")))
		(Segment "" (
		  (Text -1.16011 -0.707547 -0.840741 "15")))
		(Segment "" (
		  (Text -1.16011 -0.471698 -0.840741 "16")))
		(Segment "" (
		  (Text -1.16011 -0.235849 -0.840741 "17")))
		(Segment "" (
		  (Text -1.16011 4.44089e-16 -0.840741 "18")))
		(Segment "" (
		  (Text -1.16011 0.235849 -0.840741 "19")))
		(Segment "" (
		  (Text -1.16011 0.471698 -0.840741 "20")))
		(Segment "" (
		  (Text -1.16011 0.707547 -0.840741 "21")))
		(Segment "" (
		  (Text -1.16011 0.943396 -0.840741 "22")))))
	      (Segment "set3" (
		(Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Text_Alignment "*>")
		(Text_Font "name=arial-gdi-vector,size=0.02168 sru")
		(Segment "" (
		  (Line -1.11111 -1.11111 -0.486649 -1.19111 -1.11111 -0.486649
		   )))
		(Segment "" (
		  (Line -1.11111 -1.11111 0.0900087 -1.19111 -1.11111 0.0900087
		   )))
		(Segment "" (
		  (Line -1.11111 -1.11111 0.666667 -1.19111 -1.11111 0.666667))
		 )
		(Segment "" (
		  (Text -1.25111 -1.11111 -0.486649 "215")))
		(Segment "" (
		  (Text -1.25111 -1.11111 0.0900087 "225")))
		(Segment "" (
		  (Text -1.25111 -1.11111 0.666667 "235")))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Surface Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  preheat(: 125.0  "))))
	   )))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1770886")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19101,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((0.639968 0.59997 0) (0.903886 0.59997 0) (0.903886 
		 0.174219 0) (0.639968 0.174219 0)))))))
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "contour1" (
		(Front ((Segment "group1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.553395 0) (0.729963 0.553395 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.553395 0 "214.5   ")))))))))
		  (Segment "group2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "- -")
		    (Edge_Weight 1)
		    (Line_Pattern  "- -")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.470245 0) (0.729963 0.470245 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.470245 0 "217.0   ")))))))))
		  (Segment "group3" (
		    (Color_By_Index "Face Contrast,Line,Edge" 9)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "...")
		    (Edge_Weight 1)
		    (Line_Pattern  "...")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.387095 0) (0.729963 0.387095 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.387095 0 "219.5   ")))))))))
		  (Segment "group4" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "-.-")
		    (Edge_Weight 1)
		    (Line_Pattern  "-.-")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.303944 0) (0.729963 0.303944 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.303944 0 "222.0   ")))))))))
		  (Segment "group5" (
		    (Color_By_Index "Face Contrast,Line,Edge" 6)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "-..")
		    (Edge_Weight 1)
		    (Line_Pattern  "-..")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.220794 0) (0.729963 0.220794 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.220794 0 "224.5   ")))))))))))))))))
	  ))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text -0.568599 -0.669966 0 "50")))
		    (Segment "" (
		      (Text -0.189533 -0.669966 0 "100")))
		    (Segment "" (
		      (Text 0.189533 -0.669966 0 "150")))
		    (Segment "" (
		      (Text 0.568599 -0.669966 0 "200")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.568599 -0.59997 0) (-0.568599 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.189533 -0.59997 0) (-0.189533 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((0.189533 -0.59997 0) (0.189533 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.568599 -0.59997 0) (0.568599 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text -0.669966 -0.510281 0 "1.2")))
		    (Segment "" (
		      (Text -0.669966 -0.218692 0 "1.3")))
		    (Segment "" (
		      (Text -0.669966 0.0728973 0 "1.4")))
		    (Segment "" (
		      (Text -0.669966 0.364487 0 "1.5")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.510281 0) (-0.639968 -0.510281 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.218692 0) (-0.639968 -0.218692 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.0728973 0) (-0.639968 0.0728973 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.364487 0) (-0.639968 0.364487 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.753117 0 "preheat(c)")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=17")
		      (Polygon ((-0.807043 -0.310106 0) (-0.807043 0.296365 0) 
			(-0.736398 0.296365 0) (-0.736398 -0.310106 0)))
		      (Renumber (Text -0.754059 -0.310106 0 "heat input(KJ/mm)"
			) 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "heat input(KJ/mm)") 1 "L")))))))
		  ))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Segment "contour" (
	      (Front ((Segment "set1" (
		  (Front ((Segment "connect1" (
		      (Color_By_Index "Face Contrast,Line,Edge" 1)
		      (Edge_Pattern  "---")
		      (Edge_Weight 1)
		      (Line_Pattern  "---")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.840294 -0.850409 0) (-0.898968 -0.864425
			   0) (-0.980343 -0.882588 0)))))
		      (Segment "" (
			(Polyline ((-0.799679 -0.840294 0) (-0.840294 -0.850409
			   0)))))
		      (Segment "" (
			(Polyline ((-0.799679 -0.840294 0) (-0.751796 -0.827916
			   0) (-0.700245 -0.813868 0)))))
		      (Segment "" (
			(Polyline ((-0.560196 -0.772578 0) (-0.617945 -0.790085
			   0) (-0.700245 -0.813868 0)))))
		      (Segment "" (
			(Polyline ((-0.420147 -0.72613 0) (-0.466945 -0.74213 0
			   ) (-0.560196 -0.772578 0)))))
		      (Segment "" (
			(Polyline ((-0.348227 -0.700245 0) (-0.400018 -0.718942
			   0) (-0.420147 -0.72613 0)))))
		      (Segment "" (
			(Polyline ((-0.348227 -0.700245 0) (-0.296744 -0.68072 
			   0) (-0.280098 -0.674362 0)))))
		      (Segment "" (
			(Polyline ((-0.140049 -0.616933 0) (-0.195993 -0.640461
			   0) (-0.280098 -0.674362 0)))))
		      (Segment "" (
			(Polyline ((-0.0144577 -0.560196 0) (-0.0592998 
			   -0.581057 0) (-0.140049 -0.616933 0)))))
		      (Segment "" (
			(Polyline ((-0.0144577 -0.560196 0) (-2.22033e-16 
			   -0.553266 0)))))
		      (Segment "" (
			(Polyline ((0.140049 -0.483218 0) (0.0895033 -0.509295 
			   0) (-2.22033e-16 -0.553266 0)))))
		      (Segment "" (
			(Polyline ((0.256035 -0.420147 0) (0.212794 -0.444152 0
			   ) (0.140049 -0.483218 0)))))
		      (Segment "" (
			(Polyline ((0.256035 -0.420147 0) (0.280098 -0.40637 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.420147 -0.322226 0) (0.378055 -0.348195 0
			   ) (0.280098 -0.40637 0)))))
		      (Segment "" (
			(Polyline ((0.485641 -0.280098 0) (0.439361 -0.309933 0
			   ) (0.420147 -0.322226 0)))))
		      (Segment "" (
			(Polyline ((0.485641 -0.280098 0) (0.531484 -0.249597 0
			   ) (0.560196 -0.230231 0)))))
		      (Segment "" (
			(Polyline ((0.686627 -0.140049 0) (0.646652 -0.169171 0
			   ) (0.560196 -0.230231 0)))))
		      (Segment "" (
			(Polyline ((0.686627 -0.140049 0) (0.700245 -0.12984 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.840294 -0.0207745 0) (0.797283 -0.055151 
			   0) (0.700245 -0.12984 0)))))
		      (Segment "" (
			(Polyline ((0.86561 -2.22033e-16 0) (0.840294 
			   -0.0207745 0)))))
		      (Segment "" (
			(Polyline ((0.86561 -2.22033e-16 0) (0.913636 0.0400883
			   0) (0.980343 0.0976397 0)))))))
		    (Segment "connect2" (
		      (Color_By_Index "Face Contrast,Line,Edge" 2)
		      (Edge_Pattern  "- -")
		      (Edge_Weight 1)
		      (Line_Pattern  "- -")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.840294 -0.359208 0) (-0.900564 -0.377528
			   0) (-0.980343 -0.400693 0)))))
		      (Segment "" (
			(Polyline ((-0.700245 -0.312892 0) (-0.747071 -0.328816
			   0) (-0.840294 -0.359208 0)))))
		      (Segment "" (
			(Polyline ((-0.609108 -0.280098 0) (-0.660863 -0.29889 
			   0) (-0.700245 -0.312892 0)))))
		      (Segment "" (
			(Polyline ((-0.609108 -0.280098 0) (-0.560196 -0.26156 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.420147 -0.20502 0) (-0.477196 -0.228606 
			   0) (-0.560196 -0.26156 0)))))
		      (Segment "" (
			(Polyline ((-0.280098 -0.142662 0) (-0.33246 -0.166641 
			   0) (-0.420147 -0.20502 0)))))
		      (Segment "" (
			(Polyline ((-0.274426 -0.140049 0) (-0.280098 -0.142662
			   0)))))
		      (Segment "" (
			(Polyline ((-0.274426 -0.140049 0) (-0.229718 -0.118904
			   0) (-0.140049 -0.0745865 0)))))
		      (Segment "" (
			(Polyline ((-2.22033e-16 -2.22033e-16 0) (-0.0433859 
			   -0.0237414 0) (-0.140049 -0.0745865 0)))))
		      (Segment "" (
			(Polyline ((0.140049 0.081151 0) (0.0865284 0.049446 0)
			  (-2.22033e-16 -2.22033e-16 0)))))
		      (Segment "" (
			(Polyline ((0.234678 0.140049 0) (0.19281 0.113718 0) (
			   0.140049 0.081151 0)))))
		      (Segment "" (
			(Polyline ((0.234678 0.140049 0) (0.276136 0.167021 0) 
			  (0.280098 0.169512 0)))))
		      (Segment "" (
			(Polyline ((0.420147 0.265395 0) (0.379694 0.236943 0) 
			  (0.280098 0.169512 0)))))
		      (Segment "" (
			(Polyline ((0.44062 0.280098 0) (0.420147 0.265395 0)))
			))
		      (Segment "" (
			(Polyline ((0.44062 0.280098 0) (0.492323 0.317863 0) (
			   0.560196 0.369126 0)))))
		      (Segment "" (
			(Polyline ((0.625042 0.420147 0) (0.575719 0.381222 0) 
			  (0.560196 0.369126 0)))))
		      (Segment "" (
			(Polyline ((0.625042 0.420147 0) (0.674236 0.459957 0) 
			  (0.700245 0.481379 0)))))
		      (Segment "" (
			(Polyline ((0.7925 0.560196 0) (0.755138 0.527791 0) 
			   (0.700245 0.481379 0)))))
		      (Segment "" (
			(Polyline ((0.7925 0.560196 0) (0.829554 0.592952 0) 
			   (0.840294 0.602592 0)))))
		      (Segment "" (
			(Polyline ((0.94594 0.700245 0) (0.909938 0.666336 0) (
			   0.840294 0.602592 0)))))
		      (Segment "" (
			(Polyline ((0.94594 0.700245 0) (0.980343 0.733268 0)))
			))))
		    (Segment "connect3" (
		      (Color_By_Index "Face Contrast,Line,Edge" 9)
		      (Edge_Pattern  "...")
		      (Edge_Weight 1)
		      (Line_Pattern  "...")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.840294 0.12025 0) (-0.886675 0.103082 0)
			  (-0.980343 0.0698572 0)))))
		      (Segment "" (
			(Polyline ((-0.788676 0.140049 0) (-0.834864 0.122364 0
			   ) (-0.840294 0.12025 0)))))
		      (Segment "" (
			(Polyline ((-0.788676 0.140049 0) (-0.742707 0.158298 0
			   ) (-0.700245 0.1755 0)))))
		      (Segment "" (
			(Polyline ((-0.560196 0.235995 0) (-0.605423 0.21598 0)
			  (-0.700245 0.1755 0)))))
		      (Segment "" (
			(Polyline ((-0.465351 0.280098 0) (-0.510067 0.25897 0)
			  (-0.560196 0.235995 0)))))
		      (Segment "" (
			(Polyline ((-0.465351 0.280098 0) (-0.420854 0.301685 0
			   ) (-0.420147 0.302067 0)))))
		      (Segment "" (
			(Polyline ((-0.280098 0.373881 0) (-0.323887 0.35089 0)
			  (-0.420147 0.302067 0)))))
		      (Segment "" (
			(Polyline ((-0.195704 0.420147 0) (-0.239002 0.396246 0
			   ) (-0.280098 0.373881 0)))))
		      (Segment "" (
			(Polyline ((-0.195704 0.420147 0) (-0.152704 0.44458 0)
			  (-0.140049 0.451926 0)))))
		      (Segment "" (
			(Polyline ((-2.22033e-16 0.536474 0) (-0.0468471 
			   0.507539 0) (-0.140049 0.451926 0)))))
		      (Segment "" (
			(Polyline ((0.0373239 0.560196 0) (-2.22033e-16 
			   0.536474 0)))))
		      (Segment "" (
			(Polyline ((0.0373239 0.560196 0) (0.0834911 0.590204 0
			   ) (0.140049 0.627819 0)))))
		      (Segment "" (
			(Polyline ((0.243844 0.700245 0) (0.203446 0.671713 0) 
			  (0.140049 0.627819 0)))))
		      (Segment "" (
			(Polyline ((0.243844 0.700245 0) (0.280098 0.726539 0))
			 )))
		      (Segment "" (
			(Polyline ((0.420147 0.832933 0) (0.37051 0.794296 0) (
			   0.280098 0.726539 0)))))
		      (Segment "" (
			(Polyline ((0.429459 0.840294 0) (0.420147 0.832933 0))
			 )))
		      (Segment "" (
			(Polyline ((0.429459 0.840294 0) (0.479195 0.880139 0) 
			  (0.560196 0.947289 0)))))
		      (Segment "" (
			(Polyline ((0.598724 0.980343 0) (0.560196 0.947289 0))
			 )))))
		    (Segment "connect4" (
		      (Color_By_Index "Face Contrast,Line,Edge" 4)
		      (Edge_Pattern  "-.-")
		      (Edge_Weight 1)
		      (Line_Pattern  "-.-")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.906619 0.560196 0) (-0.957557 0.539292 0
			   ) (-0.980343 0.530023 0)))))
		      (Segment "" (
			(Polyline ((-0.906619 0.560196 0) (-0.861133 0.579613 0
			   ) (-0.840294 0.588559 0)))))
		      (Segment "" (
			(Polyline ((-0.700245 0.652188 0) (-0.745095 0.631342 0
			   ) (-0.840294 0.588559 0)))))
		      (Segment "" (
			(Polyline ((-0.60163 0.700245 0) (-0.645973 0.678343 0)
			  (-0.700245 0.652188 0)))))
		      (Segment "" (
			(Polyline ((-0.60163 0.700245 0) (-0.560196 0.721298 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.420147 0.796007 0) (-0.463565 0.772322 0
			   ) (-0.560196 0.721298 0)))))
		      (Segment "" (
			(Polyline ((-0.34202 0.840294 0) (-0.384945 0.815728 0)
			  (-0.420147 0.796007 0)))))
		      (Segment "" (
			(Polyline ((-0.34202 0.840294 0) (-0.299357 0.865312 0)
			  (-0.280098 0.876767 0)))))
		      (Segment "" (
			(Polyline ((-0.140049 0.963876 0) (-0.181731 0.937257 0
			   ) (-0.280098 0.876767 0)))))
		      (Segment "" (
			(Polyline ((-0.114733 0.980343 0) (-0.140049 0.963876 0
			   )))))))
		    (Segment "connect5" (
		      (Color_By_Index "Face Contrast,Line,Edge" 6)
		      (Edge_Pattern  "-..")
		      (Edge_Weight 1)
		      (Line_Pattern  "-..")
		      (Line_Weight 1)
		      (Text_Alignment "*<")))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Contour Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  gas flow: 18.0  ")))))
	  ))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1312134")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=19101,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((0.639968 0.59997 0) (0.875552 0.59997 0) (0.875552 
		 0.34052 0) (0.639968 0.34052 0)))))))
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "contour1" (
		(Front ((Segment "group1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.553395 0) (0.729963 0.553395 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.553395 0 "220   ")))))))))
		  (Segment "group2" (
		    (Color_By_Index "Text" 1)
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Edge_Weight 1)
		    (Line_Pattern  "- -")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.470245 0) (0.729963 0.470245 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.470245 0 "225   ")))))))))
		  (Segment "group3" (
		    (Color_By_Index "Text" 1)
		    (Color_By_Index "Face Contrast,Line,Edge" 9)
		    (Edge_Pattern  "...")
		    (Edge_Weight 1)
		    (Line_Pattern  "...")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.649967 0.387095 0) (0.729963 0.387095 0))))
		     )
		    (Front ((Segment "text1" (
			(Color_By_Index "Text" 1)
			(Text_Alignment "*<")
			(Text_Font "name=arial-gdi-vector,size=0.03097 sru")
			(Segment "" (
			  (Text 0.759962 0.387095 0 "230   ")))))))))))))))))))
	))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text 0.568599 -0.669966 0 "200")))
		    (Segment "" (
		      (Text 0.189533 -0.669966 0 "150")))
		    (Segment "" (
		      (Text -0.189533 -0.669966 0 "100")))
		    (Segment "" (
		      (Text -0.568599 -0.669966 0 "50")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((0.568599 -0.59997 0) (0.568599 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.189533 -0.59997 0) (0.189533 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.189533 -0.59997 0) (-0.189533 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.568599 -0.59997 0) (-0.568599 -0.639968 
			   0)))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Text -0.669966 0.568599 0 "22")))
		    (Segment "" (
		      (Text -0.669966 0.426449 0 "21")))
		    (Segment "" (
		      (Text -0.669966 0.2843 0 "20")))
		    (Segment "" (
		      (Text -0.669966 0.14215 0 "19")))
		    (Segment "" (
		      (Text -0.669966 4.44067e-16 0 "18")))
		    (Segment "" (
		      (Text -0.669966 -0.14215 0 "17")))
		    (Segment "" (
		      (Text -0.669966 -0.2843 0 "16")))
		    (Segment "" (
		      (Text -0.669966 -0.426449 0 "15")))
		    (Segment "" (
		      (Text -0.669966 -0.568599 0 "14")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 0.568599 0) (-0.639968 0.568599 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.426449 0) (-0.639968 0.426449 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.2843 0) (-0.639968 0.2843 0)))))
		      
		      (Segment "" (
			(Polyline ((-0.59997 0.14215 0) (-0.639968 0.14215 0)))
			))
		      (Segment "" (
			(Polyline ((-0.59997 4.44067e-16 0) (-0.639968 
			   4.44067e-16 0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.14215 0) (-0.639968 -0.14215 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.2843 0) (-0.639968 -0.2843 0)))
			))
		      (Segment "" (
			(Polyline ((-0.59997 -0.426449 0) (-0.639968 -0.426449 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.568599 0) (-0.639968 -0.568599 
			   0)))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Text 0 -0.753117 0 "preheat(c)")))
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=20")
		      (Polygon ((-0.797598 -0.335159 0) (-0.797598 0.321417 0) 
			(-0.726953 0.321417 0) (-0.726953 -0.335159 0)))
		      (Renumber (Text -0.744614 -0.335159 0 "gas flow rate(L/mi
n)") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "gas flow rate(L/min)") 1 "L"))))
		     )
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Segment "contour" (
	      (Front ((Segment "set1" (
		  (Front ((Segment "connect1" (
		      (Color_By_Index "Face Contrast,Line,Edge" 1)
		      (Edge_Pattern  "---")
		      (Edge_Weight 1)
		      (Line_Pattern  "---")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((0.980343 0.963615 0) (0.924503 0.951922 0) 
			  (0.840294 0.93437 0)))))
		      (Segment "" (
			(Polyline ((0.840294 0.93437 0) (0.791877 0.92428 0) 
			   (0.700245 0.905117 0)))))
		      (Segment "" (
			(Polyline ((0.700245 0.905117 0) (0.646632 0.893775 0) 
			  (0.560196 0.875529 0)))))
		      (Segment "" (
			(Polyline ((0.560196 0.875529 0) (0.511804 0.86532 0) (
			   0.420147 0.845765 0)))))
		      (Segment "" (
			(Polyline ((0.394217 0.840294 0) (0.420147 0.845765 0))
			 )))
		      (Segment "" (
			(Polyline ((0.394217 0.840294 0) (0.340349 0.828879 0) 
			  (0.280098 0.815929 0)))))
		      (Segment "" (
			(Polyline ((0.280098 0.815929 0) (0.219012 0.802698 0) 
			  (0.140049 0.785629 0)))))
		      (Segment "" (
			(Polyline ((0.140049 0.785629 0) (0.0878528 0.774451 0)
			  (-2.22033e-16 0.755304 0)))))
		      (Segment "" (
			(Polyline ((-2.22033e-16 0.755304 0) (-0.0485906 
			   0.744581 0) (-0.140049 0.724341 0)))))
		      (Segment "" (
			(Polyline ((-0.248304 0.700245 0) (-0.200043 0.711058 0
			   ) (-0.140049 0.724341 0)))))
		      (Segment "" (
			(Polyline ((-0.248304 0.700245 0) (-0.280098 0.693153 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.280098 0.693153 0) (-0.335002 0.680696 0
			   ) (-0.420147 0.661235 0)))))
		      (Segment "" (
			(Polyline ((-0.420147 0.661235 0) (-0.472108 0.649446 0
			   ) (-0.560196 0.62899 0)))))
		      (Segment "" (
			(Polyline ((-0.560196 0.62899 0) (-0.614574 0.616158 0)
			  (-0.700245 0.595854 0)))))
		      (Segment "" (
			(Polyline ((-0.700245 0.595854 0) (-0.749845 0.58384 0)
			  (-0.840294 0.561536 0)))))
		      (Segment "" (
			(Polyline ((-0.846067 0.560196 0) (-0.840294 0.561536 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.846067 0.560196 0) (-0.899508 0.54693 0)
			  (-0.980343 0.526131 0)))))
		      (Segment "" (
			(Polyline ((-0.635972 -0.280098 0) (-0.683762 -0.267368
			   0) (-0.700245 -0.262912 0)))))
		      (Segment "" (
			(Polyline ((-0.700245 -0.262912 0) (-0.748006 -0.250069
			   0) (-0.840294 -0.224648 0)))))
		      (Segment "" (
			(Polyline ((-0.840294 -0.224648 0) (-0.896292 -0.209057
			   0) (-0.980343 -0.185337 0)))))
		      (Segment "" (
			(Polyline ((-0.0904735 -0.420147 0) (-0.138456 
			   -0.408159 0) (-0.140049 -0.407782 0)))))
		      (Segment "" (
			(Polyline ((-0.140049 -0.407782 0) (-0.195987 -0.39365 
			   0) (-0.280098 -0.372305 0)))))
		      (Segment "" (
			(Polyline ((-0.280098 -0.372305 0) (-0.328457 -0.360158
			   0) (-0.420147 -0.3367 0)))))
		      (Segment "" (
			(Polyline ((-0.420147 -0.3367 0) (-0.461563 -0.325918 0
			   ) (-0.560196 -0.300093 0)))))
		      (Segment "" (
			(Polyline ((-0.560196 -0.300093 0) (-0.608026 -0.287512
			   0) (-0.635972 -0.280098 0)))))
		      (Segment "" (
			(Polyline ((0.481188 -0.560196 0) (0.43311 -0.548599 0)
			  (0.420147 -0.545492 0)))))
		      (Segment "" (
			(Polyline ((0.420147 -0.545492 0) (0.364382 -0.53191 0)
			  (0.280098 -0.511393 0)))))
		      (Segment "" (
			(Polyline ((0.280098 -0.511393 0) (0.220332 -0.496935 0
			   ) (0.140049 -0.477281 0)))))
		      (Segment "" (
			(Polyline ((0.140049 -0.477281 0) (0.0904356 -0.465014 
			   0) (-2.22033e-16 -0.442608 0)))))
		      (Segment "" (
			(Polyline ((-2.22033e-16 -0.442608 0) (-0.0480167 
			   -0.430761 0) (-0.0904735 -0.420147 0)))))
		      (Segment "" (
			(Polyline ((0.980343 -0.679451 0) (0.923834 -0.665976 0
			   ) (0.840294 -0.646134 0)))))
		      (Segment "" (
			(Polyline ((0.840294 -0.646134 0) (0.792165 -0.63475 0)
			  (0.700245 -0.612806 0)))))
		      (Segment "" (
			(Polyline ((0.700245 -0.612806 0) (0.641328 -0.598616 0
			   ) (0.560196 -0.579152 0)))))
		      (Segment "" (
			(Polyline ((0.560196 -0.579152 0) (0.499708 -0.564717 0
			   ) (0.481188 -0.560196 0)))))))
		    (Segment "connect2" (
		      (Color_By_Index "Face Contrast,Line,Edge" 2)
		      (Edge_Pattern  "- -")
		      (Edge_Weight 1)
		      (Line_Pattern  "- -")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.660907 -0.700245 0) (-0.700245 -0.69472 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.700245 -0.69472 0) (-0.754781 -0.686976 
			   0) (-0.840294 -0.675222 0)))))
		      (Segment "" (
			(Polyline ((-0.840294 -0.675222 0) (-0.89849 -0.667225 
			   0) (-0.980343 -0.656376 0)))))
		      (Segment "" (
			(Polyline ((0.242405 -0.840294 0) (0.188066 -0.83139 0)
			  (0.140049 -0.823491 0)))))
		      (Segment "" (
			(Polyline ((0.140049 -0.823491 0) (0.0844259 -0.814332 
			   0) (-2.22033e-16 -0.800743 0)))))
		      (Segment "" (
			(Polyline ((-2.22033e-16 -0.800743 0) (-0.062113 
			   -0.790845 0) (-0.140049 -0.778447 0)))))
		      (Segment "" (
			(Polyline ((-0.140049 -0.778447 0) (-0.188925 -0.770877
			   0) (-0.280098 -0.756703 0)))))
		      (Segment "" (
			(Polyline ((-0.280098 -0.756703 0) (-0.328996 -0.749284
			   0) (-0.420147 -0.735415 0)))))
		      (Segment "" (
			(Polyline ((-0.420147 -0.735415 0) (-0.46907 -0.728172 
			   0) (-0.560196 -0.714691 0)))))
		      (Segment "" (
			(Polyline ((-0.560196 -0.714691 0) (-0.618717 -0.70635 
			   0) (-0.660907 -0.700245 0)))))
		      (Segment "" (
			(Polyline ((0.980343 -0.96793 0) (0.925413 -0.958039 0)
			  (0.840294 -0.942978 0)))))
		      (Segment "" (
			(Polyline ((0.840294 -0.942978 0) (0.781494 -0.932508 0
			   ) (0.700245 -0.918332 0)))))
		      (Segment "" (
			(Polyline ((0.700245 -0.918332 0) (0.651525 -0.909825 0
			   ) (0.560196 -0.894035 0)))))
		      (Segment "" (
			(Polyline ((0.560196 -0.894035 0) (0.511439 -0.885744 0
			   ) (0.420147 -0.870075 0)))))
		      (Segment "" (
			(Polyline ((0.420147 -0.870075 0) (0.358092 -0.859711 0
			   ) (0.280098 -0.846506 0)))))
		      (Segment "" (
			(Polyline ((0.280098 -0.846506 0) (0.242405 -0.840294 0
			   )))))))
		    (Segment "connect3" (
		      (Color_By_Index "Face Contrast,Line,Edge" 9)
		      (Edge_Pattern  "...")
		      (Edge_Weight 1)
		      (Line_Pattern  "...")
		      (Line_Weight 1)
		      (Text_Alignment "*<")
		      (Segment "" (
			(Polyline ((-0.635524 -0.980343 0) (-0.684678 -0.974872
			   0) (-0.700245 -0.973201 0)))))
		      (Segment "" (
			(Polyline ((-0.700245 -0.973201 0) (-0.7547 -0.967155 0
			   ) (-0.840294 -0.958038 0)))))
		      (Segment "" (
			(Polyline ((-0.840294 -0.958038 0) (-0.896487 -0.952041
			   0) (-0.980343 -0.943484 0)))))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	    (Segment "" (
	      (Text 0 0.79996 0 "Contour Plot of hardness")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "v<")
	    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
	    (Segment "" (
	      (Text -0.979951 -0.979951 0 "Hold values:  heat inp: 1.375  "))))
	   )))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1508366")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=23051,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.699965 -0.499975 0) (0.899955 -0.499975 0) 
		 (0.899955 0.499975 0) (-0.699965 0.499975 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "**")
		    (Text_Font "name=arial-gdi-vector,size=0.02725 sru")
		    (Segment "" (
		      (Text 0.633302 0.529973 0 "heat input(K")))
		    (Segment "" (
		      (Text 0.099995 0.529973 0 "gas flow rat")))
		    (Segment "" (
		      (Text -0.433312 0.529973 0 "preheat(C)")))
		    (Segment "major" ())))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^>")
		    (Text_Font "name=arial-gdi-vector,size=0.01858 sru")
		    (Text_Path 0.70711 0.70711 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.804719 -0.569134 0) (0.828512 -0.527061 0) (
			 0.851093 -0.566992 0) (0.8273 -0.609064 0)))
		      (Renumber (Text 0.821655 -0.599082 0 "1.57") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.57") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.604729 -0.569134 0) (0.628522 -0.527062 0) (
			 0.651103 -0.566992 0) (0.62731 -0.609064 0)))
		      (Renumber (Text 0.621665 -0.599082 0 "1.38") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.38") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.404739 -0.569134 0) (0.428531 -0.527061 0) (
			 0.451113 -0.566992 0) (0.42732 -0.609064 0)))
		      (Renumber (Text 0.421675 -0.599082 0 "1.18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.281434 -0.551416 0) (0.295209 -0.527059 0) (
			 0.31779 -0.566989 0) (0.304016 -0.591347 0)))
		      (Renumber (Text 0.29837 -0.581364 0 "22") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "22") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.0814438 -0.551416 0) (0.0952187 -0.527059 0)
			(0.1178 -0.566989 0) (0.104026 -0.591347 0)))
		      (Renumber (Text 0.0983801 -0.581364 0 "18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.118546 -0.551416 0) (-0.104771 -0.527059 0)
			(-0.0821895 -0.566989 0) (-0.0959644 -0.591347 0)))
		      (Renumber (Text -0.10161 -0.581364 0 "14") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "14") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.258554 -0.563228 0) (-0.238101 -0.527061 0)
			(-0.215519 -0.566991 0) (-0.235972 -0.603159 0)))
		      (Renumber (Text -0.241618 -0.593176 0 "200") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "200") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.458544 -0.563228 0) (-0.438091 -0.527061 0)
			(-0.415509 -0.566991 0) (-0.435962 -0.603159 0)))
		      (Renumber (Text -0.441608 -0.593176 0 "125") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "125") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.660896 -0.553147 0) (-0.643781 -0.522884 0)
			(-0.6212 -0.562815 0) (-0.638314 -0.593077 0)))
		      (Renumber (Text -0.643959 -0.583095 0 " 50") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 50") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((0.833292 -0.499975 0) (0.833292 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.633302 -0.499975 0) (0.633302 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.433312 -0.499975 0) (0.433312 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.299985 -0.499975 0) (0.299985 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.099995 -0.499975 0) (0.099995 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.099995 -0.499975 0) (-0.099995 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.233322 -0.499975 0) (-0.233322 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.433312 -0.499975 0) (-0.433312 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.633302 -0.499975 0) (-0.633302 -0.519974
			   0)))))))))
		  (Segment "set3" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02725 sru")
		    (Segment "" (
		      (Text -0.749962 0.445782 0 "228")))
		    (Segment "" (
		      (Text -0.749962 0.20978 0 "225")))
		    (Segment "" (
		      (Text -0.749962 -0.0262225 0 "222")))
		    (Segment "" (
		      (Text -0.749962 -0.262225 0 "219")))
		    (Segment "" (
		      (Text -0.749962 -0.498227 0 "216")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.699965 0.445782 0) (-0.719964 0.445782 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 0.20978 0) (-0.719964 0.20978 0))
			 )))
		      (Segment "" (
			(Polyline ((-0.699965 -0.0262225 0) (-0.719964 
			   -0.0262225 0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.262225 0) (-0.719964 -0.262225
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.498227 0) (-0.719964 -0.498227
			   0)))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Text" 1)
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "...")
		    (Edge_Weight 1)
		    (Line_Pattern  "...")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 0.0203952 0) (0.899955 0.0203952 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.899955 -0.499975 0) (0.899955 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.366648 -0.499975 0) (0.366648 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((-0.166658 -0.499975 0) (-0.166658 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (-0.699965 0.499975 0)
			))))))))))
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (0.899955 -0.499975 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02478 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=4")
		      (Polygon ((-0.866735 -0.0590369 0) (-0.866735 0.0505664 0
			 ) (-0.823187 0.0505664 0) (-0.823187 -0.0590369 0)))
		      (Renumber (Text -0.834074 -0.0590369 0 "Mean") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Mean") 1 "L")))))
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (-0.699965 0.499975 0)
			))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.7 0.9 -0.5 0.5)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.916621 0.8566 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.666633 -0.0874082 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.416646 -0.646821 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.249987 0.122371 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 2.22033e-16 -0.909045 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.249987 0.909045 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.416646 -0.367115 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.666633 0.0349633 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.916621 0.454523 0)))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.916621 0.454523 0) (-0.666633 0.0349633 0)
			(-0.416646 -0.367115 0)))))))
		  (Segment "group2" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.249987 0.909045 0) (2.22033e-16 -0.909045 
			 0) (0.249987 0.122371 0)))))))
		  (Segment "group3" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.416646 -0.646821 0) (0.666633 -0.0874082 0)
			(0.916621 0.8566 0)))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Main Effects Plot for Means")))))))))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Geometry,Face Contrast" 1)
(Color_By_Index "Window" 0)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=1901820")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=23052,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.854957 -0.679966 0) (0.714964 -0.679966 0) 
		 (0.714964 0.644968 0) (-0.854957 0.644968 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "v<")
		    (Text_Font "name=arial-gdi-vector,size=0.02245 sru")
		    (Text_Path 0.70711 0.70711 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.596249 0.698372 0) (0.63173 0.761111 0) 
			 (0.659786 0.711501 0) (0.624305 0.648761 0)))
		      (Renumber (Text 0.617291 0.661164 0 "1.57") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.57") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.596249 0.698372 0) (0.63173 0.761111 0) 
			 (0.659786 0.711501 0) (0.624305 0.648761 0)))
		      (Renumber (Text 0.617291 0.661164 0 "1.57") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.57") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.432716 0.698372 0) (0.468196 0.761111 0) 
			 (0.496253 0.7115 0) (0.460772 0.648761 0)))
		      (Renumber (Text 0.453758 0.661164 0 "1.38") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.38") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.432716 0.698372 0) (0.468196 0.761111 0) 
			 (0.496253 0.7115 0) (0.460772 0.648761 0)))
		      (Renumber (Text 0.453758 0.661164 0 "1.38") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.38") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.269182 0.698372 0) (0.304663 0.761111 0) 
			 (0.332719 0.7115 0) (0.297238 0.648761 0)))
		      (Renumber (Text 0.290224 0.661164 0 "1.18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.269182 0.698372 0) (0.304663 0.761111 0) 
			 (0.332719 0.7115 0) (0.297238 0.648761 0)))
		      (Renumber (Text 0.290224 0.661164 0 "1.18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.072943 0.698368 0) (0.0933966 0.734535 0) 
			 (0.121453 0.684924 0) (0.100999 0.648757 0)))
		      (Renumber (Text 0.0939851 0.66116 0 "22") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "22") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.0905904 0.698368 0) (-0.0701368 0.734535 0)
			(-0.0420807 0.684924 0) (-0.0625343 0.648757 0)))
		      (Renumber (Text -0.0695483 0.66116 0 "18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.254124 0.698368 0) (-0.23367 0.734535 0) 
			 (-0.205614 0.684924 0) (-0.226068 0.648757 0)))
		      (Renumber (Text -0.233082 0.66116 0 "14") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "14") 1 "L")))))
		    (Segment "major" (
		      (Edge_Pattern  "---")
		      (Line_Pattern  "---")
		      (Segment "" (
			(Polyline ((0.616844 0.644968 0) (0.616844 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.616844 0.644968 0) (0.616844 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.453311 0.644968 0) (0.453311 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.453311 0.644968 0) (0.453311 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.289777 0.644968 0) (0.289777 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.289777 0.644968 0) (0.289777 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((0.093537 0.644968 0) (0.093537 0.654967 0))
			 )))
		      (Segment "" (
			(Polyline ((-0.0699965 0.644968 0) (-0.0699965 0.654967
			   0)))))
		      (Segment "" (
			(Polyline ((-0.23353 0.644968 0) (-0.23353 0.654967 0))
			 )))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Color_By_Index "Text" 4)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "**")
		    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
		    (Segment "" (
		      (Text 0.453311 -0.749962 0 "heat input(K")))
		    (Segment "" (
		      (Text 0.453311 -0.749962 0 "heat input(K")))
		    (Segment "" (
		      (Text -0.0699965 -0.749962 0 "gas flow rat")))
		    (Segment "major" ())))
		  (Segment "set3" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*<")
		    (Text_Font "name=arial-gdi-vector,size=0.02323 sru")
		    (Segment "" (
		      (Text 0.734963 0.568303 0 "-46.6")))
		    (Segment "" (
		      (Text 0.734963 0.305513 0 "-47.0")))
		    (Segment "" (
		      (Text 0.734963 0.042723 0 "-47.4")))
		    (Segment "" (
		      (Text 0.734963 -0.0941636 0 "-46.6")))
		    (Segment "" (
		      (Text 0.734963 -0.356954 0 "-47.0")))
		    (Segment "" (
		      (Text 0.734963 -0.619744 0 "-47.4")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((0.704965 0.568303 0) (0.724964 0.568303 0))
			 )))
		      (Segment "" (
			(Polyline ((0.704965 0.305513 0) (0.724964 0.305513 0))
			 )))
		      (Segment "" (
			(Polyline ((0.704965 0.042723 0) (0.724964 0.042723 0))
			 )))
		      (Segment "" (
			(Polyline ((0.704965 -0.0941636 0) (0.724964 -0.0941636
			   0)))))
		      (Segment "" (
			(Polyline ((0.704965 -0.356954 0) (0.724964 -0.356954 0
			   )))))
		      (Segment "" (
			(Polyline ((0.704965 -0.619744 0) (0.724964 -0.619744 0
			   )))))))))
		  (Segment "set4" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Segment "major" ())))))))
	      (Segment "grid" ())
	      (Segment "reference" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((0.714964 -0.679966 0) (0.714964 0.644968 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.191657 -0.679966 0) (0.191657 0.644968 0)))
		      ))
		    (Segment "" (
		      (Polyline ((-0.33165 -0.679966 0) (-0.33165 0.644968 0)))
		      ))
		    (Segment "" (
		      (Polyline ((-0.854957 -0.679966 0) (-0.854957 0.644968 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((-0.854957 -0.679966 0) (0.714964 -0.679966 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.854957 -0.0174991 0) (0.714964 -0.0174991 
			 0)))))
		    (Segment "" (
		      (Polyline ((-0.854957 0.644968 0) (0.714964 0.644968 0)))
		      ))))))))
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Polyline ((-0.854957 -0.679966 0) (0.714964 -0.679966 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*<")
		    (Text_Font "name=arial-gdi-vector,size=0.02478 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((0.834545 -0.114114 0) (0.834545 0.0706456 0) (
			 0.878093 0.0706456 0) (0.878093 -0.114114 0)))
		      (Renumber (Text 0.867206 -0.114114 0 "S/N Ratio") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "S/N Ratio") 1 "L")))))
		    (Segment "" (
		      (Polyline ((0.714964 -0.679966 0) (0.714964 0.644968 0)))
		      ))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.855 0.715 -0.68 0.645)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Front ((Segment "group1" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.208323 0.394525 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.691542 0)))
		      (Segment "" (
			(Marker -0.208323 0.233162 0)))))
		    (Segment "group2" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.208323 0.613095 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.744126 0)))
		      (Segment "" (
			(Marker -0.208323 0.26943 0)))))
		    (Segment "group3" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.208323 0.54769 0)))
		      (Segment "" (
			(Marker -1.11017e-16 0.890036 0)))
		      (Segment "" (
			(Marker -0.208323 0.484078 0)))))
		    (Segment "group4" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.874956 0.208196 0)))
		      (Segment "" (
			(Marker 0.666633 0.484897 0)))
		      (Segment "" (
			(Marker 0.45831 0.626137 0)))))
		    (Segment "group5" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.874956 0.333042 0)))
		      (Segment "" (
			(Marker 0.666633 0.575233 0)))
		      (Segment "" (
			(Marker 0.45831 0.718376 0)))))
		    (Segment "group6" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.874956 0.484897 0)))
		      (Segment "" (
			(Marker 0.666633 0.652971 0)))
		      (Segment "" (
			(Marker 0.45831 0.783936 0)))))
		    (Segment "group7" (
		      (Color_By_Index "Marker" 1)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "@")
		      (Segment "" (
			(Marker 0.874956 -0.916621 0)))
		      (Segment "" (
			(Marker 0.666633 -0.64407 0)))
		      (Segment "" (
			(Marker 0.45831 -0.452489 0)))))
		    (Segment "group8" (
		      (Color_By_Index "Marker" 2)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "[*]")
		      (Segment "" (
			(Marker 0.874956 -0.400398 0)))
		      (Segment "" (
			(Marker 0.666633 -0.190419 0)))
		      (Segment "" (
			(Marker 0.45831 -0.0833292 0)))))
		    (Segment "group9" (
		      (Color_By_Index "Marker" 4)
		      (Marker_Size 0.295312)
		      (Marker_Symbol "<*>")
		      (Segment "" (
			(Marker 0.874956 -0.656696 0)))
		      (Segment "" (
			(Marker 0.666633 -0.45226 0)))
		      (Segment "" (
			(Marker 0.45831 -0.335583 0)))))))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.208323 0.233162 0) (-1.11017e-16 0.691542 
			 0) (0.208323 0.394525 0)))))))
		  (Segment "group2" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((-0.208323 0.26943 0) (-1.11017e-16 0.744126 0
			 ) (0.208323 0.613095 0)))))))
		  (Segment "group3" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((-0.208323 0.484078 0) (-1.11017e-16 0.890036 
			 0) (0.208323 0.54769 0)))))))
		  (Segment "group4" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.45831 0.626137 0) (0.666633 0.484897 0) 
			 (0.874956 0.208196 0)))))))
		  (Segment "group5" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((0.45831 0.718376 0) (0.666633 0.575233 0) 
			 (0.874956 0.333042 0)))))))
		  (Segment "group6" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((0.45831 0.783936 0) (0.666633 0.652971 0) 
			 (0.874956 0.484897 0)))))))
		  (Segment "group7" (
		    (Color_By_Index "Face Contrast,Line,Edge" 1)
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.45831 -0.452489 0) (0.666633 -0.64407 0) 
			 (0.874956 -0.916621 0)))))))
		  (Segment "group8" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Edge_Pattern  "- -")
		    (Line_Pattern  "- -")
		    (Segment "" (
		      (Polyline ((0.45831 -0.0833292 0) (0.666633 -0.190419 0) 
			(0.874956 -0.400398 0)))))))
		  (Segment "group9" (
		    (Color_By_Index "Face Contrast,Line,Edge" 4)
		    (Edge_Pattern  "...")
		    (Line_Pattern  "...")
		    (Segment "" (
		      (Polyline ((0.45831 -0.335583 0) (0.666633 -0.45226 0) 
			 (0.874956 -0.656696 0)))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 0.512474 0 "preheat(C)")))))
	  (Segment "text2" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 0.512474 0 "preheat(C)")))))
	  (Segment "text3" (
	    (Color_By_Index "Text" 4)
	    (Text_Alignment "**")
	    (Text_Font "name=arial-gdi-vector,size=0.03438 sru")
	    (Segment "" (
	      (Text -0.593304 -0.149992 0 "gas flow rat")))))))))))))
  (Segment "figure2" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face" 0)
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.854957 -0.679966 0) (0.714964 -0.679966 0) 
		 (0.714964 0.644968 0) (-0.854957 0.644968 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" ())
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" ())))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.855 0.715 -0.68 0.645)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 -0.416646 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 -0.666633 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 -0.916621 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 0.583304 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 0.333317 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 0.0833292 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 4)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "<*>")
		    (Marker -0.874956 0.583304 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 2)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "[*]")
		    (Marker -0.874956 0.333317 0)))
		  (Segment "" (
		    (Color_By_Index "Marker" 1)
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.874956 0.0833292 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "symbol1" (
	    (Text_Alignment "*<")
	    (Text_Font "size=0.02137 sru")
	    (User_Options "isdata=0")
	    (Segment "" (
	      (Text -0.736838 -0.293527 0 "22")))
	    (Segment "" (
	      (Text -0.736838 -0.459144 0 "18")))
	    (Segment "" (
	      (Text -0.736838 -0.62476 0 "14")))
	    (Segment "" (
	      (Text -0.736838 0.36894 0 "200")))
	    (Segment "" (
	      (Text -0.736838 0.203323 0 "125")))
	    (Segment "" (
	      (Text -0.736838 0.0377064 0 " 50")))
	    (Segment "" (
	      (Text -0.736838 0.36894 0 "200")))
	    (Segment "" (
	      (Text -0.736838 0.203323 0 "125")))
	    (Segment "" (
	      (Text -0.736838 0.0377064 0 " 50")))))))))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.03871 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Interaction Plot for S/N Ratios")))))))))))
))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=66630")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.565728,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=23051,toplayer=0,angle=0,arrowdir=0
,arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,use
bitmap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.699965 -0.499975 0) (0.899955 -0.499975 0) 
		 (0.899955 0.499975 0) (-0.699965 0.499975 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "**")
		    (Text_Font "name=arial-gdi-vector,size=0.02725 sru")
		    (Segment "" (
		      (Text -0.433312 0.529973 0 "preheat(C)")))
		    (Segment "" (
		      (Text 0.099995 0.529973 0 "gas flow rat")))
		    (Segment "" (
		      (Text 0.633302 0.529973 0 "heat input(K")))
		    (Segment "major" ())))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^>")
		    (Text_Font "name=arial-gdi-vector,size=0.01858 sru")
		    (Text_Path 0.70711 0.70711 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.660896 -0.553147 0) (-0.643781 -0.522884 0)
			(-0.6212 -0.562815 0) (-0.638314 -0.593077 0)))
		      (Renumber (Text -0.643959 -0.583095 0 " 50") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 50") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.458544 -0.563228 0) (-0.438091 -0.527061 0)
			(-0.415509 -0.566991 0) (-0.435962 -0.603159 0)))
		      (Renumber (Text -0.441608 -0.593176 0 "125") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "125") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=3")
		      (Polygon ((-0.258554 -0.563228 0) (-0.238101 -0.527061 0)
			(-0.215519 -0.566991 0) (-0.235972 -0.603159 0)))
		      (Renumber (Text -0.241618 -0.593176 0 "200") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "200") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.118546 -0.551416 0) (-0.104771 -0.527059 0)
			(-0.0821895 -0.566989 0) (-0.0959644 -0.591347 0)))
		      (Renumber (Text -0.10161 -0.581364 0 "14") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "14") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.0814438 -0.551416 0) (0.0952187 -0.527059 0)
			(0.1178 -0.566989 0) (0.104026 -0.591347 0)))
		      (Renumber (Text 0.0983801 -0.581364 0 "18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.281434 -0.551416 0) (0.295209 -0.527059 0) (
			 0.31779 -0.566989 0) (0.304016 -0.591347 0)))
		      (Renumber (Text 0.29837 -0.581364 0 "22") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "22") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.404739 -0.569134 0) (0.428531 -0.527061 0) (
			 0.451113 -0.566992 0) (0.42732 -0.609064 0)))
		      (Renumber (Text 0.421675 -0.599082 0 "1.18") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.18") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.604729 -0.569134 0) (0.628522 -0.527062 0) (
			 0.651103 -0.566992 0) (0.62731 -0.609064 0)))
		      (Renumber (Text 0.621665 -0.599082 0 "1.38") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.38") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=4")
		      (Polygon ((0.804719 -0.569134 0) (0.828512 -0.527061 0) (
			 0.851093 -0.566992 0) (0.8273 -0.609064 0)))
		      (Renumber (Text 0.821655 -0.599082 0 "1.57") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "1.57") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.633302 -0.499975 0) (-0.633302 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.433312 -0.499975 0) (-0.433312 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.233322 -0.499975 0) (-0.233322 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.099995 -0.499975 0) (-0.099995 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((0.099995 -0.499975 0) (0.099995 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.299985 -0.499975 0) (0.299985 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.433312 -0.499975 0) (0.433312 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.633302 -0.499975 0) (0.633302 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.833292 -0.499975 0) (0.833292 -0.519974 0
			   )))))))))
		  (Segment "set3" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02725 sru")
		    (Segment "" (
		      (Text -0.749962 -0.333323 0 "-47.1")))
		    (Segment "" (
		      (Text -0.749962 -0.131357 0 "-47.0")))
		    (Segment "" (
		      (Text -0.749962 0.0706092 0 "-46.9")))
		    (Segment "" (
		      (Text -0.749962 0.272575 0 "-46.8")))
		    (Segment "" (
		      (Text -0.749962 0.474541 0 "-46.7")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.699965 -0.333323 0) (-0.719964 -0.333323
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.131357 0) (-0.719964 -0.131357
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 0.0706092 0) (-0.719964 0.0706092
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 0.272575 0) (-0.719964 0.272575 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 0.474541 0) (-0.719964 0.474541 0
			   )))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Edge" 2)
		    (Color_By_Index "Text" 1)
		    (Edge_Pattern  "...")
		    (Edge_Weight 1)
		    (Line_Pattern  "...")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 -0.0228278 0) (0.899955 -0.0228278 
			 0)))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03097 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (-0.699965 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.166658 -0.499975 0) (-0.166658 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((0.366648 -0.499975 0) (0.366648 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.899955 -0.499975 0) (0.899955 0.499975 0)))
		      ))))))))
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03871 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (0.899955 -0.499975 0)
			))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.02478 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (-0.699965 0.499975 0)
			))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.885624 -0.0966153 0) (-0.885624 0.0881446 0
			 ) (-0.842076 0.0881446 0) (-0.842076 -0.0966153 0)))
		      (Renumber (Text -0.852963 -0.0966153 0 "S/N Ratio") 1 "L"
		       )
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "S/N Ratio") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.7 0.9 -0.5 0.5)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.916621 -0.457508 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.666633 -0.0401031 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.416646 0.360644 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker -0.249987 -0.909045 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 2.22033e-16 0.909045 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.249987 -0.136967 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.416646 0.641219 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.666633 0.0772752 0)))
		  (Segment "" (
		    (Marker_Size 0.210938)
		    (Marker_Symbol "@")
		    (Marker 0.916621 -0.855461 0)))))))
	      (Segment "connect1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.916621 -0.457508 0) (-0.666633 -0.0401031 
			 0) (-0.416646 0.360644 0)))))))
		  (Segment "group2" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.249987 -0.909045 0) (2.22033e-16 0.909045 
			 0) (0.249987 -0.136967 0)))))))
		  (Segment "group3" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.416646 0.641219 0) (0.666633 0.0772752 0) (
			 0.916621 -0.855461 0)))))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.04645 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Main Effects Plot for S/N Ratios")))))))))))
)



