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ABSTRACT

The development of manufacturing processes for joining and assembling of lightweight aluminum vehicles requires detailed process capability studies as well as dimensional variation analysis studies to ensure process controls are in place. These manufacturing processes not only have to provide cycle time viability but also need to maintain or surpass product safety and quality. T-Nodes joint designs are an integral of aluminum architectures based on hybrid designs, i.e those fabricated from mixed aluminum products consisting of castings, stampings and extrusions.  The purpose of this study was to find optimum parameters for minimum distortion for the welding of 6063-T52 T-Nodes. The welding factors considered were locators (4-way and 2-way pins verses net surfaces), the welding equiment process factors (power input, pulse frequency, gas flow rate, torch angle and arc intensity), the use of simultaneous welding, and welding sequence order. A partial factorial design of experiment (DOE) was conducted to understand the effects of these factors on T-node joint distortions. A total of 14 points were considered for dimensional distortion measurements.  Results showed power (heat) input is the only statiscally significant factor on joint distortion. Locators type as well as welding sequence and simultaneous welding also had a measurable affect on part deviation during welding.
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Introduction
Ford Motor Company is investigating various lightweight materials for high mileage performance and also safety of occupants during collision.  Aluminum is one of the chosen materials for the structural development work for high mileage as well as crashworthiness.  Aluminum structures have many advantages in automotive applications due to its lightweight and energy management performance in crash applications.  Various automotive manufacturers are currently using aluminum in structural applications.  The Plymouth Prowler, Audi A8, Audi A2, Ferrari's 360 Modena, Panoz's Esperante, Ford's - Th!nk Neighbor, and Honda's NSX and Insight, are just a  few of aluminum intensive vehicles currently in production.

___________________

Mfg. And Vehicle Design Research and Advanced Engineering Laboratory, Ford Research and Advanced Engineering,  Ford Motor Company, Dearborn, Michigan, 48124.

Although unitized steel body architectures represent the most common body structure, aluminum architectures can come in a variety of designs including unitized body, space frame and hybrid body architectures. Stamped and extruded (straight and hydroformed) components are finding more applications in unitized body architectures as automotive engineers find cost saving associated with applying these types of aluminum products. Hybrid architectures consist of a combination of aluminum products including stampings, extrusions (straight and hydroformed) and castings.  Joining and assembling these components is often challenging task since most of the automotive and joining infrastructure is based on spot welded steel assemblies.  In the case of aluminum, a multitude of joining methods can be applied to join extrusions, stampings, and castings. Commonly used techniques include riveting, Metal Inert Gas (MIG) welding, laser welding and adhesive bonding. In addition, hybrid laser/MIG welding, magnetic pulse welding, and friction stir welding are future enabling technologies in aluminum joining processes for hybrid architectures. The Ford's Scientific Research Laboratory (SRL) is currently investigating the joining and assembly of hybrid aluminum body architectures using MIG welding as the primary joining process.  One of the chosen architecture for development purposes consists of stampings, castings and straight and bent extrusions as shown in Figure 1 and the joint configurations are shown in Figure 2. One of the main attributes in any body architecture is dimensional management of Body-In-White (BIW) assemblies.  Prior to weld the full structure, it was necessary to understand the weld process effects on a lab scale level and ultimately optimum process factors can be selected for minimum structural distortions. This study is mainly focused on a T-Node joint (shown in Figure 3) for economical purposes and ultimately the information was used for the final front end assembly. 
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Figure 1: Hybrid aluminum front end assembly
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Figure 2: Hybrid aluminum front end module joint configurations
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Figure 3: T-Node configuration
WELDING DEVELOPMENT WORK

In order to understand the weld parameters influence on joint properties, initially several experiments were conducted to optimize the MIG welding parameters on single lap joint properties.  In MIG welding besides the joint strength, the other important attribute is distortion of the aluminum structures due to the welding. 

Initial screening experiments were conducted on lap coupons to identify the welding equipment process factor ranges with an acceptable weld quality (weld strength and weld penetration). The welding equipment used for the coupons as well as T-Nodes experiments is an OTC/Daihen CPD-350 welding system and DR-4000 pulse power supply (Figure 4). Based on screening experiments, the ranges for voltage, current, torch speed, gas flow rate, pulse frequency were selected.  Since, torch speed, voltage, current and wire feed rate are inter-dependent, all these factors are lumped as one factor i.e., power input (also called as heat input).  Moreover, with the Daihen equipment, wire feed rate can’t be changed due to the fact that voltage and current set the wire feed rate automatically.  Initial studies were focused on optimization of welding parameters for various alloy combinations (5754, 6063 and A356) for joint strength.  From the single lap coupon DOE study, it was concluded that power input and gas flow rate are statistically significant on lap shear load.  

This study was developed to identify the influence of locators strategy, equipment parameters, number of welding robots, and welding sequence on joints dimensional variation in the welding of aluminum 6063-T52 T-Nodes (Figure 3). 
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Figure 4: OTC/Diahen welding equipment

EXPERIMENT

The objective of the experiment was to understand the welding parameters influence on T-Node dimensional distortions.  The welding equipment process factors selected for this DOE were power input (torch speed, voltage current, and wire feed as one factor), pulse frequency, gas flow rate, torch angle, and arc intensity. The extreme levels of power input, pulse frequency, gas flow, torch angle, and arc intensity are shown in Table 1. Argon gas (@99.9%), commonly used for aluminum MIG welding [1], was used as the shielding gas. The filler wire selected was a 1.2 mm diameter Al-4047 filler wire. Other factors maintained constant throughout the experiment were lead push angle (20º), weld length (75mm), and wire stick out (15mm).

These experiments were conducted for the following strategies for the minimum distortions of the T-Nodes:

i) MIG welding factors on dimensional distortions due to locator strategy 

a. Both vertical and horizontal extrusions are constrained on net pads

b. Both vertical and horizontal extrusions are constrained using 4 way and 2 way locator pins 

ii) Synchronous welding (1 robot verses 2 robots)

iii) Weld sequences (normal versus reverse order) using one robot

A partial factorial DOE was conducted consisting of eight experimental runs as shown in the experimental matrix in Table 2. A total of eighty T-Nodes (10 samples of each experimental run) were welded and fourteen point locations (Figure 5 – Points 2-15) measured on each one three times: (1) after-welding clamped, (2) after-welding unclamped, and finally (3) at freestanding. The last forty of these eighty T-Nodes were also measured before welding to understand the variability of components as well as the fixture. Forty T-Nodes were positioned for welding with pins and the other forty with surface pads. Five additional T-Nodes were welded at low input settings for simultaneous welding analysis and another five at high input settings for welding sequence (normal versus reverse) analysis.

Table 1. DOE-T2 process factors matrix

	Factor
	Low Level
	High Level
	Unit

	Torch Speed

Corresponding Voltage/Current
	635 

21.5/150
	1270

25.3/220
	mm/min

Volts/Amperes

	Pulse Frequency
	10
	30
	Hz

	Gas flow rate
	0.71
	1.27 
	CubicMt/hr 

	Torch Angle
	45
	50
	Degrees

	Arc Intensity
	Normal
	Soft
	N/A


Table 2. Experimental matrix

	Run #
	Power Input
	Pulse Frequency
	Gas Flow Rate
	Torch Angle
	Arc Intensity

	1
	-1
	-1
	-1
	-1
	-1

	2
	-1
	-1
	1
	1
	1

	3
	1
	1
	-1
	-1
	1

	4
	1
	1
	1
	1
	-1

	5
	-1
	1
	-1
	1
	-1

	6
	-1
	1
	1
	-1
	1

	7
	1
	-1
	-1
	1
	1

	8
	1
	-1
	1
	-1
	-1


Note: -1 and 1 are low and high levels of the factor settings as referred in table 1.
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DATA RESULTS

A total of ninety T-Nodes (for all the strategies mentioned above) were welded for dimensional variation analysis. The first forty samples were measured at three different conditions (after-welding clamped, after-welding unclamped and at freestanding) at fourteen selected measurement point locations. Thereafter, the remaining fifty included one additional measurement before welding for parts and fixture induced variation accountability.

A comparison of "before weld" measurements and their respective nominal showed that the deviation induced by the combination of the parts dimensional variation and the fixture variation was not significant (Figure 6). Additionally, there was no significant difference between the clamping condition, unclamped condition, and freestanding condition measurements (Figure 7). Therefore freestanding was compared to nominal for dimensional variation study purposes.
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MIG Welding Process Effects on Dimensional Deviations

Power input was the only input value that showed significance on distortion. Typical assumptions on welding power input and its effect on distortion is that the more heat input during the welding process, the more distortion will occur thus more measured deviation.   Although high and low settings of power input referred to 5.57kW and 3.23kW respectively, the high setting of power input induced less heat distortion than the low setting because of its higher travel speed (Figure 8).  In this study the interrelation between the torch speed and power at high and low settings are 50 ipm and 5.57 kw (at high setting),  25 ipm and 3.23 kW (at low setting). The influence of the other process factors on the dimensional variation of the T-Nodes during welding remained less of a significant factor.
Influence of Locator Strategy on Dimensional Deviations

Power input shows a significant effect on when the parts are constrained by 4-way and 2-wau locator pins. High power input exhibited lower distortion and vice versa. The reason for power input contributes distortion is the horizontal and vertical members are free to slide (against the friction between the net pads and components) due to coefficient of thermal expansion. Higher power input (higher torch speed) resulted in lower distortion (Figure 8); this is favorable for reducing the cycle times in high production volumes. 

Experiment results indicated that dimensional deviation was higher when extruded parts are located by 4-way and 2-way pins (movement restraints) compared to surface pads (Figures 9 and 10).  In addition, the standard deviation of the measurements was significantly higher  for those T-Nodes positioned by pin locators (Figure 10). The fact that the heat of fusion welding caused aluminum expansion within the aluminum extrusion and shrinkage around the weld joint, followed by a slow cool accounts for the variations in measurement variation when the part is restricted by pin locators.
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[image: image9.emf]Single Versus Simultaneous Welding - Sequence 1
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Single Versus Simultaneous Welding Effects on Dimensional Deviations

Single and simultaneous (dual torch) welding averages and standard deviations of the measurements were comparable for most of their sample points; however, one of the measurement points (point #7) showed a very significant difference between single and simultaneous welding.  The dimensional deviations in single vs. simultaneous welding are shown in figure 11.
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Welding Order Effects on Dimensional Deviations

Welding order was reversed (using only one robot) in order to study the effects of changing the welding direction and sequence order to look for significant effects. On the other hand, the direction of the deviation kept unchanged and the standard deviations of the measurements remained similar (Figure 12).
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SUMMARY AND CONCLUSIONS

· The purpose of this study was to identify the influence of clamping devices, equipment parameters, number of welding robots, and sequence factors on 6063-T52 T-Node joint distortions.

· Surface pads resulted to provide a significantly lower part deviation and lower standard deviation than pin locators.

· Besides decreasing cycle time, high power input settings for surface pads locator strategy contributed to a lower part deviation than low power input settings.

· Welding order influenced magnitude of deviation, yet the direction of the deviation remained unchanged for the two weld orders studied.

· Dimensional distortion was more likely to occur in the direction opposite to part restraints (pins or surface pads).

RECOMMENDATIONS

Further study should concentrate on clamp pressure and clamping area effects on T-Node deviation, different combinations of simultaneous sequences and several additional welding order combinations (24 possible combinations).
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�Figure 6. Before weld to nominal variation (mm)
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Figure 9. Welding equipment input values effect on T-Node deviations (mm) for pin locators (4-way and 2-way locators)
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Figure 8. Welding equipment input values effect on T-Node deviations (mm) for surface pad locators
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� Figure 12. Normal vs. reversed order averages and standard deviations of measurements (mm)
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Figure 11. Single vs. simultaneous welding averages and standard deviations of measurements (mm)
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Figure 10. Pinned surface vs. surface pads clamping averages and standard deviations of measurements (mm)





� Figure 7. After weld clamped, unclamped and freestanding averages and standard deviations of measurements (mm)
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Figure 5. Measurement point (# 2 -15) locations
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		      (Polygon ((0.482806 -0.545413 0) (0.504186 -0.51424 0) 
			 (0.546075 -0.575315 0) (0.524695 -0.606489 0)))
		      (Renumber (Text 0.514222 -0.59122 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 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 ((0.244293 -0.550606 0) (0.267759 -0.516391 0) (
			 0.309648 -0.577467 0) (0.286182 -0.611682 0)))
		      (Renumber (Text 0.27571 -0.596413 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 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 ((0.162822 -0.545413 0) (0.184202 -0.51424 0) 
			 (0.226091 -0.575316 0) (0.204711 -0.606489 0)))
		      (Renumber (Text 0.194239 -0.59122 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 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 ((-0.0756906 -0.550606 0) (-0.0522246 -0.516391 
			 0) (-0.0103362 -0.577467 0) (-0.0338022 -0.611682 0)))
		      
		      (Renumber (Text -0.0442743 -0.596413 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 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 ((-0.157162 -0.545413 0) (-0.135782 -0.51424 0) 
			(-0.0938931 -0.575316 0) (-0.115273 -0.606489 0)))
		      (Renumber (Text -0.125745 -0.59122 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 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 ((-0.395675 -0.550606 0) (-0.372209 -0.516391 0)
			(-0.33032 -0.577467 0) (-0.353786 -0.611682 0)))
		      (Renumber (Text -0.364258 -0.596413 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 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 ((-0.477146 -0.545413 0) (-0.455766 -0.514239 0)
			(-0.413877 -0.575315 0) (-0.435257 -0.606489 0)))
		      (Renumber (Text -0.445729 -0.59122 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 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 ((-0.715659 -0.550606 0) (-0.692193 -0.516391 0)
			(-0.650304 -0.577467 0) (-0.67377 -0.611681 0)))
		      (Renumber (Text -0.684242 -0.596413 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((0.859957 -0.499975 0) (0.859957 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.619969 -0.499975 0) (0.619969 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.539973 -0.499975 0) (0.539973 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.299985 -0.499975 0) (0.299985 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.219989 -0.499975 0) (0.219989 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.019999 -0.499975 0) (-0.019999 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.099995 -0.499975 0) (-0.099995 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.339983 -0.499975 0) (-0.339983 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.419979 -0.499975 0) (-0.419979 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.659967 -0.499975 0) (-0.659967 -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=0.02729 sru")
		    (Segment "" (
		      (Text -0.749962 0.403774 0 "1.98")))
		    (Segment "" (
		      (Text -0.749962 0.178599 0 "1.86")))
		    (Segment "" (
		      (Text -0.749962 -0.0465751 0 "1.74")))
		    (Segment "" (
		      (Text -0.749962 -0.27175 0 "1.62")))
		    (Segment "" (
		      (Text -0.749962 -0.496924 0 "1.50")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.699965 0.403774 0) (-0.719964 0.403774 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 0.178599 0) (-0.719964 0.178599 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.0465751 0) (-0.719964 
			   -0.0465751 0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.27175 0) (-0.719964 -0.27175 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.496924 0) (-0.719964 -0.496924
			   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=0.03411 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 1.13373e-3 0) (0.899955 1.13373e-3 
			 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=0.03411 sru")
		    (Segment "" (
		      (Polyline ((0.899955 -0.499975 0) (0.899955 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.579971 -0.499975 0) (0.579971 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.259987 -0.499975 0) (0.259987 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((-0.059997 -0.499975 0) (-0.059997 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.379981 -0.499975 0) (-0.379981 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=0.04264 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=0.03411 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=2,charct=36")
		      (Polygon ((-0.953529 -0.388889 0) (-0.953529 0.429012 0) 
			(-0.837734 0.429012 0) (-0.837734 -0.388889 0)))
		      (Renumber (Text -0.847384 -0.388889 0 "Distortions (mm)")
		       2 "L")
		      (Renumber (Text -0.905281 -0.388889 0 "Cumulative Absolut
e") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Cumulative Absolute Distortions 
(mm)") 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 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.949952 0.270694 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.649967 -0.266159 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.549972 0.250804 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.249987 -0.246269 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.149992 0.276887 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.149992 -0.272352 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.249987 0.0351992 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.549972 -0.0306643 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.649967 -0.904717 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.949952 0.909252 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 ((-0.949952 0.909252 0) (-0.649967 -0.904717 0)
			))))))
		  (Segment "group2" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.549972 -0.0306643 0) (-0.249987 0.0351992 
			 0)))))))
		  (Segment "group3" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.149992 -0.272352 0) (0.149992 0.276887 0))
		       )))))
		  (Segment "group4" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.249987 -0.246269 0) (0.549972 0.250804 0)))
		      ))))
		  (Segment "group5" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.649967 -0.266159 0) (0.949952 0.270694 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=0.05116 sru")
	(Segment "" ())))))))))
�	(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=0.05116 sru")
	(Segment "" ())))))))))
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;; (Microsoft Win32 Intel 386)  HOOPS 4.50-11 I.M. 3.00-11
(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 "disable input,subscreen=(-0.999902,-0.464746,-0.99987,-0.28
;; 6327),no update interrupts,use window id=936")
(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=0.686217,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=3451,toplayer=0,angle=0,arrowdir=0,
arrowstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,useb
itmap=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=0.02729 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=2,charct=13")
		      (Polygon ((-0.701108 0.710794 0) (-0.333333 0.710794 0) (
			 -0.333333 0.507198 0) (-0.701108 0.507198 0)))
		      (Renumber (Text -0.701108 0.524165 0 "Input") 2 "L")
		      (Renumber (Text -0.701108 0.625963 0 "Power") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Power \15\12Input") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=2,charct=15")
		      (Polygon ((-0.39233 0.706493 0) (-0.0235988 0.706493 0) (
			 -0.0235988 0.502897 0) (-0.39233 0.502897 0)))
		      (Renumber (Text -0.39233 0.519864 0 "Frequency") 2 "L")
		      (Renumber (Text -0.39233 0.621662 0 "Pulse") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Pulse Frequency") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=2,charct=13")
		      (Polygon ((-0.0471976 0.715096 0) (0.241888 0.715096 0) (
			 0.241888 0.5115 0) (-0.0471976 0.5115 0)))
		      (Renumber (Text -0.0471976 0.528466 0 "Rate") 2 "L")
		      (Renumber (Text -0.0471976 0.630264 0 "Gas Flow") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Gas Flow Rate") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "name=arial-gdi-vector,size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=2,charct=13")
		      (Polygon ((0.286136 0.697891 0) (0.657817 0.697891 0) 
			 (0.657817 0.494295 0) (0.286136 0.494295 0)))
		      (Renumber (Text 0.286136 0.511261 0 "Angle") 2 "L")
		      (Renumber (Text 0.286136 0.613059 0 "Torch") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Torch \15\12Angle") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "name=arial-gdi-vector,size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=2,charct=13")
		      (Polygon ((0.610619 0.702192 0) (0.887906 0.702192 0) 
			 (0.887906 0.498596 0) (0.610619 0.498596 0)))
		      (Renumber (Text 0.610619 0.515563 0 "Intensity") 2 "L")
		      (Renumber (Text 0.610619 0.617361 0 "Arc") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Arc Intensity") 1 "L")))))
		    (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=0.02729 sru")
		    (Text_Path 0.70711 0.70711 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.715659 -0.550606 0) (-0.679678 -0.498143 0)
			(-0.630309 -0.570125 0) (-0.666291 -0.622588 0)))
		      (Renumber (Text -0.674519 -0.610591 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.477146 -0.545413 0) (-0.443251 -0.495991 0)
			(-0.393882 -0.567974 0) (-0.427778 -0.617395 0)))
		      (Renumber (Text -0.436006 -0.605398 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.395675 -0.550606 0) (-0.359694 -0.498143 0)
			(-0.310325 -0.570125 0) (-0.346307 -0.622588 0)))
		      (Renumber (Text -0.354535 -0.610591 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.157162 -0.545413 0) (-0.123267 -0.495991 0)
			(-0.0738982 -0.567974 0) (-0.107794 -0.617395 0)))
		      (Renumber (Text -0.116022 -0.605398 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((-0.0756906 -0.550606 0) (-0.0397093 -0.498143 
			 0) (9.6591e-3 -0.570125 0) (-0.0263222 -0.622588 0)))
		      (Renumber (Text -0.0345502 -0.610591 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.162822 -0.545413 0) (0.196717 -0.495991 0) (
			 0.246086 -0.567974 0) (0.21219 -0.617395 0)))
		      (Renumber (Text 0.203962 -0.605398 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.244293 -0.550606 0) (0.280274 -0.498143 0) (
			 0.329643 -0.570125 0) (0.293661 -0.622588 0)))
		      (Renumber (Text 0.285433 -0.610591 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.482806 -0.545413 0) (0.516701 -0.495991 0) (
			 0.56607 -0.567974 0) (0.532174 -0.617395 0)))
		      (Renumber (Text 0.523946 -0.605398 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.564277 -0.550606 0) (0.600258 -0.498143 0) (
			 0.649627 -0.570125 0) (0.613645 -0.622588 0)))
		      (Renumber (Text 0.605417 -0.610591 0 "-1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "-1") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 0.70711 0.70711 0)
		      (User_Options "angle=45,polygon=3,linect=1,charct=2")
		      (Polygon ((0.80279 -0.545413 0) (0.836685 -0.495991 0) 
			 (0.886054 -0.567974 0) (0.852158 -0.617395 0)))
		      (Renumber (Text 0.84393 -0.605398 0 " 1") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 " 1") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.659967 -0.499975 0) (-0.659967 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.419979 -0.499975 0) (-0.419979 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.339983 -0.499975 0) (-0.339983 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.099995 -0.499975 0) (-0.099995 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((-0.019999 -0.499975 0) (-0.019999 -0.519974
			   0)))))
		      (Segment "" (
			(Polyline ((0.219989 -0.499975 0) (0.219989 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.299985 -0.499975 0) (0.299985 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.539973 -0.499975 0) (0.539973 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.619969 -0.499975 0) (0.619969 -0.519974 0
			   )))))
		      (Segment "" (
			(Polyline ((0.859957 -0.499975 0) (0.859957 -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=0.02729 sru")
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=4")
		      (Polygon ((-0.821496 -0.444158 0) (-0.708664 -0.444158 0)
			(-0.708664 -0.545956 0) (-0.821496 -0.545956 0)))
		      (Renumber (Text -0.821496 -0.52899 0 "2.75") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2.75") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=4")
		      (Polygon ((-0.821496 -0.220245 0) (-0.708664 -0.220245 0)
			(-0.708664 -0.322043 0) (-0.821496 -0.322043 0)))
		      (Renumber (Text -0.821496 -0.305077 0 "2.83") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2.83") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=4")
		      (Polygon ((-0.821496 3.66673e-3 0) (-0.708664 3.66673e-3 
			 0) (-0.708664 -0.0981312 0) (-0.821496 -0.0981312 0)))
		      
		      (Renumber (Text -0.821496 -0.0811649 0 "2.91") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2.91") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=4")
		      (Polygon ((-0.821496 0.227579 0) (-0.708664 0.227579 0) (
			 -0.708664 0.125781 0) (-0.821496 0.125781 0)))
		      (Renumber (Text -0.821496 0.142747 0 "2.99") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "2.99") 1 "L")))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v<")
		      (Text_Font "size=0.0426358 sru")
		      (Text_Path 1 0 0)
		      (User_Options "polygon=3,linect=1,charct=4")
		      (Polygon ((-0.821496 0.451491 0) (-0.708664 0.451491 0) (
			 -0.708664 0.349693 0) (-0.821496 0.349693 0)))
		      (Renumber (Text -0.821496 0.366659 0 "3.07") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "3.07") 1 "L")))))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.699965 -0.487345 0) (-0.719964 -0.487345
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.263432 0) (-0.719964 -0.263432
			   0)))))
		      (Segment "" (
			(Polyline ((-0.699965 -0.0395203 0) (-0.719964 
			   -0.0395203 0)))))
		      (Segment "" (
			(Polyline ((-0.699965 0.184392 0) (-0.719964 0.184392 0
			   )))))
		      (Segment "" (
			(Polyline ((-0.699965 0.408304 0) (-0.719964 0.408304 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=0.03411 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 1.13373e-3 0) (0.899955 1.13373e-3 
			 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=0.03411 sru")
		    (Segment "" (
		      (Polyline ((-0.699965 -0.499975 0) (-0.699965 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.379981 -0.499975 0) (-0.379981 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.059997 -0.499975 0) (-0.059997 0.499975 0)
			))))
		    (Segment "" (
		      (Polyline ((0.259987 -0.499975 0) (0.259987 0.499975 0)))
		      ))
		    (Segment "" (
		      (Polyline ((0.579971 -0.499975 0) (0.579971 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=0.04264 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=0.03411 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_Font "size=0.0426358 sru")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=2,charct=48")
		      (Polygon ((-0.978214 -0.526882 0) (-0.978214 0.548387 0) 
			(-0.838579 0.548387 0) (-0.838579 -0.526882 0)))
		      (Renumber (Text -0.850215 -0.526882 0 "Dimensional Distor
tions (mm)") 2 "L")
		      (Renumber (Text -0.920033 -0.526882 0 "Cumulative Absolut
e") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Cumulative Absolute Dimensional 
Distortions (mm)") 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 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.949952 -0.347735 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.649967 0.35227 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.549972 0.0194807 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.249987 -0.0149458 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker -0.149992 -0.904717 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.149992 0.909252 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.249987 0.698494 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.549972 -0.693959 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.649967 0.783301 0)))
		  (Segment "" (
		    (Marker_Size 0.295312)
		    (Marker_Symbol "@")
		    (Marker 0.949952 -0.778766 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 ((-0.949952 -0.347735 0) (-0.649967 0.35227 0))
		       )))))
		  (Segment "group2" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.549972 0.0194807 0) (-0.249987 -0.0149458 
			 0)))))))
		  (Segment "group3" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((-0.149992 -0.904717 0) (0.149992 0.909252 0))
		       )))))
		  (Segment "group4" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.249987 0.698494 0) (0.549972 -0.693959 0)))
		      ))))
		  (Segment "group5" (
		    (Edge_Pattern  "---")
		    (Line_Pattern  "---")
		    (Segment "" (
		      (Polyline ((0.649967 0.783301 0) (0.949952 -0.778766 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=0.05116 sru")
	(Segment "" ())))))))))

	(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=0.05116 sru")
	(Segment "" ())))))))))
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