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DATA PLOT CROSS-REFERENCE

SECTION 1

Volume II contains computer p lo ts of a l l  va lid  onboard data processed for 
125 of the te s t  runs within the block of run numbers 981 to 1189, in c lu s iv e . 
Test runs numbered below 981 were prelim inary e ffo rts  associated with veh icle  
checkout and acceptance te stin g  rather than formal te s t in g .

The graphed data in Volume II may be useful to other LIM researchers, 
but i t  should be used only in conjunction with Volume I ,  which provides the 
supporting and explanatory te x t.

The plotted data in Sections 2, 3, 4, and 5 is  arranged as fo llow s: 

Section 2

Baseline reaction r a i l  te s ts ,  10-pole SLIM, dc e x c ita tio n  

Baseline reaction r a i l  t e s t s ,  10-pole SLIM> ac e x c ita tio n

(

Section 3

Baseline reaction r a i l  te s ts ,  5-pole ( t r a i l in g )  SLIM, ac e xcita tio n  

Baseline reaction r a i l  te s ts ,  5-pole (lead ing) SLIM, ac e xcita tio n

Section 4

So lid  iron reaction r a i l  t e s ts ,  10-pole SLIM, 26-mm a irga p , 
dc excitatio n

Solid  iron reaction r a i l  te s ts ,  10-pole SLIM, 26-mm a irga p ,  
ac excitatio n

Section 5

So lid  iron reaction r a i l  t e s ts ,  10-pole SLIM, 18-mm a irga p , 
dc e xcitatio n

Solid  iron reaction r a i l  t e s ts ,  10-pole SLIM, 18-mm a irga p , 
ac excitatio n

All data p lots bear fig u re  numbers, which are referenced in Table 1-1. 
Ready a c c e s s ib il it y  to any data p lo t of in te re st is  fa c i l it a t e d  by cross  
referencing of figu re  number with section page number, as well as te s t  c r it e r ia  
and applicab le  parameters (th ru s t , vo ltage, speed, s l ip ,  and so on).
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TABLE 1-1

DATA PLOT CROSS-REFERENCE 

Figure  Run Type Page
Number Number i -i-.m. ...liir win -in

Rai I Poles Number Ord i nate Absc i ssa

Baseline Reaction Rai I Tests , 10-Po le SLIM Rea I Current

2-1 1042 B* 10 2-2 Braking Force Speed

2-2 1044 B 10 2-3 Braking Force Speed

2-3 1042 B 10 2-4 V ertica l Force Speed

2-4 1044 B 10 2-5 V e rtica l Force Speed

2-5 1042 B 10 2-6 Pitch in g  Moment Speed

2-6 1044 B 10 2-7 Pitch in g  Moment Speed

2-7 981 to 1046 B 10 2-8 E ffic ie n c y S lip

2-8 981 to 1046 B 10 2-9 Power Factor SI ip

2-9 981 to 1046 ' B 10 2-10 Current S lip

2-10 981 to 1046 B 10 2-11 Thrust SI ip

2-1 1 981 to 1046 B 10 2-12 Thrust per pole S lip

2-12 981 to 1046 B 10 2-13 V ertica l Force SI ip

2-13 981 to 1046 B 10 2-14 Pitch in g  Moment S lip

2-14 981 to 1046 B 10 2-15 Voltage S lip

2-15 981 to 1046 B 10 2-16 E ffic ie n c y  x Power 
Factor

S lip

2-16 981 to 1046 B 10 2-17 Imag inary Current Rea I Current

2-17 981 to 1046 B 10 2-18 Thrust S lip

2-18 981 to 1046 B 10 2-19 Ideal and Measured 
Power Loss

S lip

2-19 981 to 1046 B 10 2-20 A-Phase Power S lip

2-20 981 to 1046 B 10 2-21 B-Phase Power S lip

* B: baseline reaction ra iI
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TABLE 1-1 (Continued)

F igure Run Type Page
Number Number Ra i 1 Pol es Number Ord inate Absc i

Baseline Reaction Rai Tests . 10-Pole SLIM

2-21 ' 981 to 1046 B 10 2-22 C-Phase Power S lip

2-22 981 to 1046 B 10 2-23 V e rtica l Force S lip

2-23 981 to 1046 B 10 2-24 P itch in g  Moment S lip

2-24 981 to 1046 B 10 2-25 A-Phase Voltage S lip

2-25 981 to 1046 B 10 2-26 B-Phase Voltage S lip

2-26 981 to 1046 B 10 2-27 C-Phase Voltage S lip

2-27 981 to 1046 B 10 2-28 A-Phase Current SI ip

2-28 981 to 1046 B 10 2-29 B-Phase Current S lip

2-29 981 to 1046 B 10 2-30 C-Phase Current S lip

2-30 981 B 10 2-31 Flux Pole
Power, kVAR Pole
Voltage Pole

2-31 983 B 10 2-32 Flux Pole
Power, kVAR Pol e
Voltage Pole

2-32 984 B 10 2-33 Flux Po I e
Power, kVAR Pol e
Voltage Pole

2-33 991 B 10 2-34 Flux Pole
Power, kVAR Pole
Vo Itage Pole

2-34 992 B 10 2-35 FI ux Pole
Power, kVAR Pole
Voltage Pole

2-35 993 B 10 2-36 FI ux Pole
Power, kVAR Pole
Vo Itage Pole

2-36 994 B 10 2-37 Flux Pole
Power, kVAR Po I e
Voltage Pole
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TABLE 1-1 (Continued)

F igure Run Type Page
Number Number Ra i I Pol es Number Ord i nate Absc

Baseline Reaction R aiI T e sts , 10-Pole SLIM

2-37 995 B 10 2-38 Flux Pole
Power, kVAR Pol e
Vo 1tage Pole

2-38 996 B 10 2-39 Flux Pole
Power, kVAR Pole
Voltage Pole

2-39 999 B 10 2-40 Flux Pole
Power, kVAR Pole
Voltage Pole

2-40 1000 B 10 2-41 Flux Pole
Power, kVAR Pol e
Voltage Pole

2-41 1008 . B 10 2-42 F I ux Po 1 e
Power, kVAR Pol e
Voltage Pol e

2-42 1009.1 B 10 2-43 Flux Pole
Power, kVAR Pole
Voltage Pole

i 2—43 1009.2 B 10 2-44 Flux Pole
Power, kVAR Po 1 e
Voltage Pol e

2-44 1010 B 10 2-45 FI ux Pole
Power, kVAR Pole
Voltage Pole

2-45 1011 B 10 2-46 Flux Po 1 e
Power, kVAR Pole
Voltage Pol e

2-46 1015 B 10 2-47 Flux Pole
Power, kVAR Po 1 e
Voltage Pole

2-47 1016 B 10 2-48 Flux Pole
Power, kVAR Po 1 e
Voltage Pole
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TABLE 1-1 (Continued)

Figure
Number

Base Ii

2-48

2-49

2-50

2-51

2-52

2-53

2-54

2-55

2-56

2-57

2-58

Run Type Page
Number Rai I Pol es Number Ord in ate Absc i

i Reaction Ra i 1 Tests 10-Pole SLIM

1017 B 10 2-49 F I ux Pole
Power, kVAR Pole
Voltage Pole

1018 B 10 2-50 Flux Pole
Power, kVAR Pol e
Voltage Pole

1021 B 10 2-51 Flux Pole
Power, kVAR Pole
Voltage Pole

1022 B 10 2-52 FI ux Pole
Power, kVAR Pole
Vo Itage Pole

1023 B 10 2-53 FI ux Pole
Power, kVAR Po I e
Voltage Pole

1024 B 10 2-54 Flux Pole
Power, kVAR Pol e
Voltage Pole

1025 B 10 2-55 Flux Pole
Power, kVAR Po I e
Voltage Pole

1027 B 10 2-56 Flux Pole
Power, kVAR Pol e
Voltage Pole

1028 B 10 2-57 Flux Po I e
Power, kVAR Pol e
Voltage Pole

1031 B 10 2-58 FI ux Pole
Power, kVAR Po I e
Voltage Pole

1036 B 10 2-59 FI ux Pole
Power, kVAR Po I e
Voltage Po I e
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'v.r?LE 1-1 (Continued)
Figure
Number

Run
Number

Type 
Rai 1 Pc i es

Page
Number Ord i nate Absci ssa

Baseline Reaction Rai T e sts. 5-Pole SLIM

3-1 1048 to 1084 B 5T* 3-2 E ff ic ie n c y S lip

3-2 1048 to 1084 B 5T 3-3 Power Factor SI ip

3-3 1048 to 1084 B 5T 3-4 Current S lip

3-4 1048 to 1084 B 5T 3-5 Thrust SI ip

3-5 1048 to 1084 B 5T 3-6 V ertica l Force- S lip

3-6 1048 to 1084 B 5T 3-7 P itch in g  Moment S lip

3-7 1048 to 1084 B 5T 3-8 Voltage S lip

3-8 1048 to 1084 B 5T 3-9 E ff ic ie n c y  x Power 
Factor

S lip

3-9 1048 to 1084 B 5T 3-10 Imaginary Current Real Current

3-10 1048 to 1084 B 5T 3-11 Thrust S lip

3-11 1048 to 1084 B 5T 3-12 Ideal and Measured 
Power Loss

S lip

3-12 1048 to 1084 B 5T 3-13 A-Phase Power S lip

3-13 1048 to 1084 B 5T 3-14 B-Phase Power S lip

3-14 1048 to 1084 B 5T 3-15 C-Phase Power S lip

3-15 1048 to 1084 B 5T 3-16 V ertica l Force S lip

3-16 1048 to 1084 B 5T 3-17 P itch in g  Moment S lip

3-17 1048 to 1084 B 5T 3-17 A-Phase Voltage S lip

3-18 1048 to 1084 B 5T 3-18 B-Phase Voltage S lip

3-19 1048 to 1084 B 5T 3-19 C-Phase Voltage S lip

3-20 1048 to 1084 B 5T 3-20 A-Phase Current S lip

3-21 1048 to 1084 B 5T 3-21 B-Phase Current S lip

3-22 1048 to 1084 B 5T 3-22 C-Phase Current S lip

*T: t r a i l in g
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TABLE 1-1 (Continued)

F igure Run Type Page
Number Number Ra i 1 Pol es Number Ord inate Absc i

Baseline Reaction Rai 1 T e sts , 5-P o le  SLIM

3-23 1049 B 5T 3-24 Flux Pol e
Power, kVAR Pole
Voltage Pol e

3-24 1050 B 5T 3-25 FI ux Pol e
Power, kVAR Po I e
Voltage Pole

3-25 1051 B 5T 3-26 Flux Pole
Power, kVAR Pol e
Voltage Pol e

3-26 1055 B 5T 3-27 FI ux Pole
Power, kVAR Pol e
Voltage Pole

3-27 1059 B 5T 3-28 Flux Pole
Power, kVAR Po 1 e
Voltage Pole

3-28 1062 B 5T 3-29 FI ux Pole
Power, kVAR Pole
Vo Itage Pole

3-29 1063 B 5T 3-30 Flux Po 1 e
Power, kVAR Pole
Voltage Pole

3-30 1064 B 5T 3-31 Flux Pole
Power, kVAR Po 1 e
Voltage Pole

3-31 1065 B 5T 3-32 Flux Pole
Power, kVAR Po 1 e
Voltage Pole

3-32 1070 B 5T 3-33 FI ux Pole
Power, kVAR Pol e
Voltage Pole

3-33 1071.1 B 5T 3-34 Flux Pole
Power, kVAR Po 1 e
Voltage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Ra i I Poles Number Ord i nate Abscissa

Baseline Reaction Rai I T e sts, 5-Po e SLIM

3-34 1071 .2 B 5T 3-3.5 F 1 ux Pole
Power, kVAR Pole
Voltage Pol e

3-35 1072 B 5T 3-36 Flux Pole
Power, kVAR Pole
Voltage Pole

3-36 1073 B 5T 3-37 Flux Pole
Power, kVAR Pole
Voltage Pole

3-37 1074.1 B 5T 3-38 Flux Pole
Power, kVAR Pole
Voltage Po 1 e

3-38 1074.2 B 5T 3-39 Flux Pole
Power, kVAR Pol e
Voltage Pol e

3-39 1074.3 B 5T 3-40 Flux Pole
Power, kVAR Pole
Voltage Pole

3-40 1075 B 5T 3-41 Flux Pole
Power, kVAR Pole
Voltage Pole

3-41 1076 B 5T 3-42 Flux Pole
Power, kVAR Pole
Voltage Pole

3-42 1077 B 5T 3-43 Flux Pole
Power, kVAR Po 1 e
Vo 1tage Pole

3-43 1080.1 B 5T 3-44 Flux Pole
Power, kVAR Pole
Voltage Pole

3-44 1080.2 B 5T 3-45 Flux Pole
Power, kVAR Pol e
Voltage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Ra i I Poles Number Ord i nate Absc i ssa

B aseline  Reaction Rai T e sts , 5- Pole SLIM

3-45 1081 B 5T 3-46 Flux Po I e
Power, kVAR Pole
Voltage Pole

3-46 1082 B 5T 3-47 Flux Pole
Power, kVAR Pole
Voltage Pole

3-47 1083 B 5T 3-48 Flux Pole
Power, kVAR Pole
Voltage Pole

3-48 1084.1 B 5T 3-49 Flux Pole
Power, kVAR Pole
Voltage Pole

3-49 1084.2 B 5T 3-50 FI ux Pole
Power, kVAR Pole
Voltage Pole

3-50 1085 to 1112 B 5L* 3-51 E ff ic ie n c y S l i p

3-51 1085 to 1112 B 5L 3-52 Power Factor S l i p

3-52 1085 to 1112 B 5L 3-53 Current S l i p

3-53 1085 to 1112 B 5L 3-54 Thrust S l i p

3-54 1085 to 1112 B 5L 3-55 Thrust per Pole S l i p

3-55 1085 to 1112 B 5L 3-56 V e rtica l Force S l i p

3-56 1085 to 1112 B 5L 3-57 P itch in g  Moment S l i p

3-57 1085 to 1112 B 5L 3-58 Voltage SI ip

3-58 1085 to 1112 B 5L 3-59 E ff ic ie n c y  x Power S l i p
Factor

3-59 1085 to 1112 B 5L 3-60 Imag inary Current Real Current

3-60 1085 to 1112 B 5L 3-61 Thrust SI ip

*L: leading
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TABLE 1-1 (Continued) 

Figure Run Type Page
Number Number Ra i I Pol es Number Ord i nate Absc i ssa

Baseline Reaction Rai I Tests, 5-Po e SLIM

3-61 1085 to 11 12 B 5L 3-62 Ideal and Measured 
Power Loss

SI ip

3-62 1085 to 1112 B 5L 3-63 A-Phase Power S l ip

3-63 1085 to 1 112 B 5L 3-64 B-Phase Power S l ip

3-64 1085 to 1112 B 5L 3-65 C-Phase Power S l ip

3-65 1085 to 1 112 B 5L 3-66 V ertica l Force SI ip

3-66 1085 to 1112 B 5L 3-67 P itch ing Moment S l ip

3-67 1085 to 1112 B 5L 3-68 A-Phase Voltage S l ip

3-68 1085 to 1112 B 5L 3-69 B-Phase Voltage S l ip

3-69 1085 to 1112 B 5L 3-70 C-Phase Voltage S l ip

3-70 1085 to 1112 B 5L 3-71 A-Phase Current S l ip

3-71 1085 to 1112 B 5L 3-72 B-Phase Current SI ip

3-72 1085 to 1112 B 5L 3-73 C-Phase Current S l ip

3-73 1085.1 B 5L 3-74 Flux Pole
Power, kVAR Pole
Voltage Po I e

3-74 1085.3 B 5L 3-75 Flux Po I e
Power, kVAR Po I e
Voltage Pole

3-75 1086 B 5L 3-76 FI ux Pole
Power, kVAR Pol e
Voltage Pole

3-76 1087. B 5L 3-77 FI ux Pole
Power, kVAR Pole
Voltage Pole

3-77 1088 B 5L 3-78 Flux Pole
Power, kVAR Po I e
Voltage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number 

Baseline Reaction

Rail Poles 

R ail T e sts,  5-Po

Number 

e SLIM

Ord inate Absc i

3-78 1089 B 5L 3-79 Flux Po I e
Power, kVAR Pole
Voltage Pole

3-79 1090.3 B 5L 3-80 Flux Po I e
Power, kVAR Pole
Voltage Pole

3-80 1090.4 B 5L 3-81 FI ux Pole
Power, kVAR Po I e
Voltage Pole

3-81 1091.1 B 5L 3-82 Flux Pole
Power, kVAR Pole
Voltage Pole

3-82 1092 B 5L 3-83 Flux Pole
Power, kVAR Pol e
Voltage Pole

3-83 1093.1 B 5L 3-84 Flux Pole
Power, kVAR Pol e
Voltage Pole

3-84 1094.1 B 5L 3-85 Flux Pole
Power, kVAR Pol e
Voltage Pole

3-85 1095 B 5L 3-86 Flux Po I e
Power, kVAR Pol e
Voltage Pole

3-86 1096 B 5L 3-87 FI ux Pole
Power, kVAR Po I e
Vo Itage Pol e

3-87 1097 B 5L 3-88 FI ux Pole
Power, kVAR Po I e
Voltage Pole

3-88 1098.1 B 5L 3-89 Flux Pole
Power, kVAR Pol e
Voltage Pole
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TABLE 1-1 (Continued)

F igure Run Type Page
Number Number Ra i I Poles Number Ord inate Absci

Baseline  Reaction Rai 1 Tests 5-Po le SUM

3-89 1098.2 B 5L 3-90 FI ux Pole
Power, kVAR Pole
Voltage Pole

3-90 1101 B 5L 3-91 Flux Pole
Power, kVAR Pole
Voltage Pole

3-91 1102.1 B 5L 3-92 Flux Pole
Power, kVAR Pole
Voltage Pole

3-92 1103 B 5L 3-93 Flux Pole
Power, kVAR Po I e
Voltage Pole

3-93 1104 B 5L 3-94 Flux Pole
Power, kVAR Pol e
Voltage Pol e

3-94 1105 B 5L 3-95 Flux Pole
Power, kVAR Po I e
Voltage Pol e

3-95 1106.1 B 5L 3-96 Flux Pole
Power, kVAR Pol e
Voltage Pole

3-96 1106.3 B 5L 3-97 Flux Pole
Power, kVAR Pol e
Voltage Pol e

3-97 1111 B 5L 3-98 FI ux Pole
Power, kVAR Pol e
Voltage Pole

3-98 1112.1 B 5L 3-99 Flux Pole
Power, kVAR Po I e
Vo Itage Pol e

3-99 1112.3 B 5L '3-100 Flux Pole
Power, kVAR Po I e
Voltage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate Abscissa

So lid  Iron Reaction R a il  T e sts,  10-Pole SLIM, 26-mm Airgap

4-1 1119 S* 10 4-2 Braking Force Speed

4-2 1120 S 10 4-3 Braking Force Speed

4-3 1119 S 10 4-4 V e rtica l Force Speed

4-4 1120 S 10 4-5 V e rtica l Force Speed

4-5 1119 S 10 4-6 P itch in g  Moment Speed

4-6 1120 S 10 4-7 P itch in g  Moment Speed

4-7 1 121 to 1154 S 10 4-8 E f f  i c i ency SI ip

4-8 1121 to 1154 S 10 4-9 Power Factor S l ip

4-9 1 121 to 1154 S 10 4-10 Current SI ip

4-10 1121 to 1154 S 10 4-11 Thrust S l ip

4-11 1121 to 1154 S 10 4-12 Thrust per Pole S l ip

4-12 1121 to 1154 S 10 4-13 V e rtica l Force S l ip

4-13 1121 to 1154 S 10 4-14 P itch in g  Moment S l ip

4-14 1121 to 1154 S 10 4-15 Voltage S l ip

4-15 1121 to 1154 S 10 4-16 E f f ic ie n c y  x Power 
Factor

SI ip

4-16 1121 to 1154 S 10 4-17 Imag inary Current Real Current

4-17 1121 to 1154 S 10 4-18 Thrust S l ip

4-18 1121 to 1154 S 10 4-19 Ideal and Measured 
Power Loss

S l ip

4-19 1121 to 1154 S 10 4-20 A-Phase Power S l ip

4-20 1121 to 1154 S 10 4-21 B-Phase Power S l ip

4-21 1121 to 1154 S 10 4-22 C-Phase Power S l ip

*S: so lid  iron
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TABLE 1-1 (Continued)

Figure Run Type Page
Number Number Rail Poles Number Ordinate Abscissa

S o lid  Iron Reaction R a il  T e sts ,  10-Pole SLIM, 26-mm Airqap

4-22 1121 to 1154 S 10 4-23 Vertical Force S l ip

4-23 1121 to 1154 S 10 • 4-24 Pitch ing Moment S l ip

4-24 1121 to 1154 S 10 4-25 A-Phase Voltage S l ip

4-25 1121 to 1154 S 10 4-26 B-Phase Voltage S l ip

4-26 1121 to 1154 S 10 4-27 C-Phase Voltage S l ip

4-27 1121 to 1154 S 10 4-28 A-Phase Current S l ip

4-28 1121 to 1154 S 10 4-29 B-Phase Current S l ip

4-29 1121 to 1154 S 10 4-30 C-Phase Current S l ip

4-30 1121 S 10 4-31 F I ux Po 1 e
Power, kVAR Pole
Voltage Po 1 e

4-31 1122 S 10 4-32 Flux Pole
Power, kVAR Pole
Voltage Pole

4-32 1123.1 S 10 4-33 F 1 ux Pole
Power, kVAR Pole
Voltage Pole

4-33 1123.2 S 10 4-34 Flux Pole
Power, kVAR Pole
Voltage Pole

4-34 1124.1 S 10 4-35 Flux Pole
Power, kVAR Pole
Voltage Pole

4-35 1125 s 10 4-36 Flux Pole
Power, kVAR Pole
Voltage Pole

4-36 1126 s 10 4-37 F 1 ux Pole
Power, kVAR Pole
Voltage Pole
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TABLE 1-1 (Continued)

Figure Run Type Page
Number

Solid

Number

Iron Reaction

Rail Poles 

RaiI  T e sts .  10-

Number Ordinate  

-Pole SLIM, 26-mm Airqap

Absc i

4-37 1127 S 10 4-38 F I ux Pole
Power, kVAR Pole
Voltage Pol e

4-38 1128 S 10 4-39 Flux Pole
Power, kVAR Pole
Voltage Pole

4-39 1129.1 S 10 4-40 Flux Pole
Power, kVAR Pole
Voltage Pole

4-40 1131.1 S 10 4-41 Flux Pole
Power, kVAR Pole
Voltage Pole

4-41 1132 S 10 4-42 FI ux Pofe
Power, kVAR Pole
Voltage Pole

4-42 1133.1 S 10 4-43 FI ux Pole
Power, kVAR Pole
Voltage Pole

4-43 1137 S 10 4-44 Flux Pole
Power, kVAR Pole
Voltage Pole

4-44 1138 S 10 4-45 FI ux Pole
Power, kVAR Pole
Voltage Pole

4-45 1139 S 10 4-46 Flux Pole
Power, kVAR Pole
Voltage Pole



TABLE 1-1 (Continued) 

Figure Run Type Page
Number Number Ra i I Poles Number Ord i nate Absc i ssa

Solid Iron Reaction R a i 1 T e sts, 10--Pole SLIM, 18-mm Airqap

5-1 1081 S 10 5-2 Braking Force Speed

5-2 1081 S 10 5-3 V ertica l Force Speed

5-3 1081 S 10 5-4 P itch ing Moment Speed

5-4 1181 S 10 5-5 V ertica l Force (Current)^

5-5 1156 to 1189 S 10 5-6 E ff ic ie n c y S l ip

5-6 1156 to 1189 S 10 5-7 Power Factor S l ip

5-7 1156 to 1189 S 10 5-8 Current S l ip

5-8 1156 to 1189 S 10 5-9 Thrust SI ip

5-9 1156 to 1189 S 10 5-10 Thrust' per Pole S l ip

5-10 1156 to 1 189 S 10- . 5-11 Vertical Force S l ip

5-11 1156 to 1 189 S 10 5-12 Pitch ing Moment S l ip

5-12 1156 to 1189 S 10 5-13 Voltage SI ip

5-13 1156 to 1 189 S 10 5-14 E ff ic ie n c y  x Power 
Factor

S l ip

5-14 1156 to 1189 S 10 5-15 Imaginary Current Real Current

5-15 1156 to 1189 S 10 5-16 Thrust S l ip

5-16 1156 to 1189 S 10 5-17 Ideal and Measured 
Power Loss

S l ip

5-17 1156 to 1189 S 10 5-18 A-Phase Power S l ip

5-18 1156 to 1189 S 10 5-19 B-Phase Power S l ip

5-19 1156 to 1189 S 10 5-20 C-Phase Power S l ip

5-20 1156 to 1189 S 10 5-21 V ertica l Force S l ip

5-21 1156 to 1189 S 10 5-22 Pitch ing Moment S l ip
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Figure Run Type Page

"\ TABLE 1-1 (Continued)

Number

Solid

Number Rai 

Iron Reaction R a i 1

I Poles 

Tests. 10-

Number Ordinate 

-Pole SLIM. 18-mm Airqap

Absc

5-22 1156 to 1189 S 10 5-23 A-Phase Voltage S l ip

5-23 1156 to 1189 S 10 5-24 B-Phase Voltage S l ip

5-24 1156 to 1189 S 10 5-25 C-Phase Voltage S l ip

5-25 1156 to 1189 S 10 5-26 A-Phase Current S l ip

5-26 1156 to 1189 S 10 5-27 B-Phase Current SI ip

5-27 1156 to 1189 S 10 5-28 C-Phase Current S l ip

5-28 1156.1 S 10 5-29 Flux Pole
Power, kVAR Pole
Voltage Pole

5-29 1157 S 10 5-30 Flux Pole
Power, kVAR Pole
Voltage Pole

5-30 1162.1 S 10 5-31 Flux Pole
Power, kVAR Po I e
Voltage Pole

5-31 1162.5 S 10 5-32 Flux Pole
Power, kVAR Po I e
Voltage Pole

5-32 1163.1 S 10 5-33 FI ux Pole
Power, kVAR Pol e
Voltage Pole

5-33 1164.2 S 10 5-34 Flux Pole
Power, kVAR Pol e
Voltage Pole

5-34 1165.1 S 10 5-35 Flux Pole
Power, kVAR Po I e
Voltage Pole

5-35 1156 S 10 5-36 Flux Pole
Power, kVAR Pole
Voltage Pole
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A TABLE 1-1 (Continued

F igure Run Type Page
Number Number Ra i 1 Pol es Number Ord inate Absc

Sol id Iron Reaction R a i 1 T e sts ,  10--Pole SL M, 18-mm A i rqap

5-36 1168 S 10 5-37 Flux Pole
Power, kVAR Pole
Vo Itage ' Pole

5-37 1170 S 10 5-38 Flux Pole
Power, kVAR Po I e
Voltage Pole

5-38 1172 S 10 5-39 Flux Pole
Power, kVAR Pole
Voltage Pole

5-39 1176 S 10 5-40 FI ux Pole
Power, kVAR Po I e
Voltage Pole

5-40 1189 S 10 5-41 Flux Pole
Power, kVAR Po 1 e
Voltage Pole
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SECTION 2

BASELINE REACTION RAIL TEST DATA, 10-POLE SLIM

Figures 2-1 through 2-6 re f le c t  te st  data acquired with dc e xc ita tio n ,  
while the ac excitation  mode is  applicable to data in Figures 2-7 through 2-58.
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Figure 2-1
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Figure 2-6
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Figure 2-22
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HHfi FLUX PER PULE
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Figure 2-30
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HHB FLUX PER POLE
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Figure 2-34
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MRB FLUX PER POLE
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HUB FLUX PER PULE
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RUN 1020.000 5LIP= 0.0SS V/HZ PER PULE=0.3HG

Figure 2-56

2-57



MHB FLUX PER PULE
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HUB FLUX PER PULE
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.SECTION 3

BASELINE REACTION RAIL TEST DATA, 5-POLE SLIM

Figure 3-1 through 3-49 provide te s t  data on the SLIM in the 5 -po le  r 
( t r a i l in g )  c o n fig u ra tio n , and Figures 3-50 through 3-99 on the SLIM in the! 
5-pole ( le a d in g ) c o n fig u ra tio n .
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SECTION 4

SOLID IRON REACTION RAIL TEST DATA, 10-POLE SLIM, 26-MM AIRGAP

Figures 4-1 through 4-6 re f le c t  te st  data acquired with dc e x c ita tio n ,  
while the ac e x cita tio n  mode is' "appIicable to data in Figures 4-7 through
4-45.
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SECTION 5

SOLID IRON REACTION RAIL TEST DATA, 10-POLE SLIM, 18-MM AIRGAP

Figures 5-1 through 5-4 re f le c t  te st  data acquired with dc e x c ita tio n , 
while the ac e xcita tio n  mode is  applicab le  to data in Figures 5-5 through
5-40.

5-1



]0
0

10
-----1— — I—IS 20 25
SPEED/M/5

-5 -

-10-

-I5L

THRN/KN
DC EDDY CURRENT TEST-SOLID IRON REACTION RHIL 
BRRKING FORCE V5 5PEED V5 SPEED 
10 POLES I=.0] KR RUN 109!
IB MM RIR SRP

Figure 5-1

5-2



FV5N/KN

Figure 5-2

5-3



M P M - M

PITCHING MOMENT V5 5PEED 
[0 P0LE5 I=.B3KB RUN 1001 
IB MM AIR EBP

Figure 5 -3

5-4



Figure 5-4

5-5



5LIP/PU
EFFICIENCY V5 5LIP

Figure . 5 ,5

5-6



;

5LIP/PU
POWER FACTOR V5 SLIP

Figure 5-6

5 -7



CU
RR

EN
T/

ICR

5DLID IRON R EACT1DN RAIL— 10 PDLE5— IH MH RIR BAP 
V/HZ/POLE=0.3HE

0.S-

H H H ----- 1----- 1----- 1----- 1----- 1----- 1----- 1----- 1----- 1----- 1
-0.1 0.0 0.1 0.2 0.3 0.H 0.S 0.E 0.7 0.0 0.9 1.0

5LIP/PU

MEAN LINE CURRENT V5 SLIP
Figure 5-7

5-8



THRUST V5 SLIP
Figure 5-8

5-9



M E T  PER POLE V5 3 .IP
Figure 5-9

5-10



FO
RC

E/
KN

TOTHL VERTICRL FORCE VS SLIP
Figure 5-10

5-11



MO
ME

NT
/K

N-M

PITCHINE MOMENT V5 SLIP
Figure . 5-11

5-12



VO
LT

RE
E/

V
900 r SOLID IRON REACTION RAIL— IB POLES— IB HH RIR ERP 

1=1900 R

300-

200-

h-«H----f—
-0.1 0.0 0.1 0.2 0.3 0.9 0.5 0.E

HERN PHR5E V0LTR5E VS SLIP

1----- h
0.7 0
5LIP/P0

Figure 5-12

I----- 1
0.9 1.0

5-13



EF
FI

CI
EN

CY
 X

 P
QH

ER
 F

RC
TO

R/
PU SOLID IRON REACTION RAIL— 10 POLES— 10 HM AIR ERP 

M H 0 0  R

0.S -

0.H -

iV

0.3-

EFFICIENCY X POWER FACTOR VS SLIP
Figure 5-13

5-14



IH
fl
EI
NR
RY
 C

UR
RE

NT
/K

R
c

REAL CURRENT/KR 
Ltd CURRENT LOCUS

Figure 5-14

5-15



THR
US

T/ tC
N

I2r SOLID lRDIi; R EHCT1 ON RHIL— IH POLES— -IB MM HIR ERP 
1=1400 H

II-

2

-I

I----- 1----- 1----- 1----- 1----- 1----- f-
0.2 0.3 0.4 0.S 0.E 0.7 0

5LIP/PU

0.9 1.0

THRUST VS SLIP
Figure 5-15



5LIP/PU
IDEAL k HEH5URED POWER LOSS VS S U P

Figure 5-16

5-17



PO
WE

R/P
U

5LIP/PU

H PHR5E POWER V5 SLIP
Figure 5-17



PO
WE

R/P
U

SOLID IRON REACT I ON RHIL— IH POLES— IB HH BIR EHP 
l=IH00 R

0. 3 -

0.2-

0.1-

h h h — i— i— i— i— i— i— i— i— \— i 
“0.1 0.0 0.1 0.2 0.3 0.H 0.S 0.6 0.7 0.B 0.3 1.0

5 U P / P U

B PHR5E POWER V5 SLIP
Figure 5-18:.

5-19



PO
WE

R/P
U

SOLID IRON RERCTIDN RHIL— 10 POLES— IB HH BIR GRP
1=1H00 R

0.H-

0.3-

0.2-

0.1-

I— M -----1-----i----- 1----- 1----- 1----- i----- 1----- f-----1----- 1
-0.1 0.0 0.1 0.2 0.3 0.H 0.S 0.E 0.7 0.B 0.3 1.0

5LIP/PU

C PHR5E POWER V5 SLIP
Figure 5-19

5-20



FO
RC

E;K
M

TQTRL VERTICRL FORCE V5 SLIP
Figure 5-20

5-21



MO
ME

NT/
KN

-M

PITCHINE HQHEliT V5 S U P
Figure 5-21



VO
LTR

EE
/PU

r

i |0r SOLID IRON RERCTIQN BRIL— IH POLES— IB HH RIR EHP
I=1900 H

1.05

= 3

U J
U 3
1 =
t—

5  M B
/
V • ^ — -

0.95

h H H ----- 1----- 1----- 1----- 1----- 1----- 1----- 1----- 1----- 1-----I
-0.1 0.0 0.1 0.2 0.3 0.H 0.S 0.E 0.7 0.0 0.9 1.0

c.

5LIP/PU

R PHR5E VOLTREE VS SLIP
Figure 5-22

5-23



VD
LTR

ED
PU

Y"'~'
V.

1.10 SOLID IRON RERCT1DN RHIL— 10 POLES— IB HH BIR ERP 
1=1H00 R

I.0S

=3
■sLulLE3CEH-
^  I..00

• • •• • •r- - - -  •• * - - - - - - - - - - - - -

0.95 -

- - - 1- - - 1- - - 1- - - 1- - - 1- - - 1- - - H - - - 1- - - 1- - - 1
-0.1 0.0 0.! 0.2 0.3 0.H 0.S 0.E 0.7 0.B 0.9

SLIP/Ptl

c
B PHR5E VDLTREE VS SLIP

Figure 5-23

5-24



VO
LTR

EE
/PU

f

1.10 SOLI & IRON REACTION R R I L - - I 0  POLES' !=IH0H R

I.0S-

(

0.95-

H h W ----- I----- 1----- 1----- I-----I----- h -
-0.1 0.0 0.1 0.2 0.3 0.H 0.5 0.E

c C PHR5E VOLTHEE V5 SLIP
Figure 5-24

IR HH RIR ERP

0.7 0.fl 0.3 1.0
5LIP/P0

5-25



CU
RR

EN
T/P

U
r

/

I i0r SOLID IRON REACTION RBIL— 10 POLES— 10 HH AIR EBP
MH00R

I.05 -

0.95-

h e h— i— i— i— i— i— i---- 1— i— i— i
-0.1 0.0 0.1 0.2 0.9 0.H 0.5 0.E 0.7 0.0 0.9 1.0

5LIP/P0

c. 0 PHB5E CURRENT V5 SLIP
Figure 5-25

5-26



CU
RR
EN
T/
PU

SOLID IRON RERCTIUN RHIL— IB POLES— IS HH HIR ERP
l=IH00 R

I.0S-

0 .9S-

Hbffl----- 1----- 1----- 1-----1----- 1----- 1----- 1----- 1----- 1----- 1-0.1 0.0 0.1 0.2 0.3 0.H 0.S 0.S 0.7 0.B 0.9 1.0
5LIP/PU

B PHR5E CURRENT V5 SLIP
Figure 5-26

5-27



CU
RR
EN
T/
PU

r

1.10 . 5ULIB IRON RERCTIUN RH1L— 10 PULES— IS HM BIR ERP 
1=1H00 B

1.05

8  i . u
- -* — - - -

0.95

- - - 1- - - 1- - - 1- - - 1- - - 1- - - 1- - - 1- - - 1- - - 1- - - !-0.1 0.0 0.1 0.2 0.3 0.H 0.5 0.E 0.7 0.B 0.3 1.0
5 U P / P U

L .
C PHR5E CURRENT VS SLIP

Figure 5-27.

5-28



MRB FLUX PER PDLE

PU . PURER X KYBR

PU VOLTHEE

[0 PULES— 5ULI& IRUN RERCTIUN RRIL— 10 HH fl!R ERP PHR5E B
RUN I(SB.100 5LIP= 0.977 Y/HZ PER PULE=0.3HG

Figure 5-28

5-29



m z  FLUX PER POLE

PU
0.HL

0 . 3 1
0 . 3 1
1 1 1

0.00-_

. PURER X KVRR

FDLE 2 3 B 9
PU

0.H0-

0 . 3 1
0.21

1 1 1

VULTREE
10

----- ,----- 1--- — i----- 1------ 1----- 1----- 1----- 1----- 1----- 1----
POLE | 2 ] 4 s 5 7 B 9 10

10 PDLE5— SUL IB IRON RERCTIUN RRIL— IB HH HI R 5RP PHR5E B
RUM 1157.000 5L!P= 0.S3H V/H2 PER PULE=0.3HE

Figure 5-29,

5-30



MHB FLUX PER POLE

PU . POWER X KVRR

PU VULFREE

IB POLES— SOLID IRON RERCT1QN BRIL— IB MM RIR ERP PHR5E B
RUN IIE2.IBH 5L1P= H.3BH V/HZ PER POLE=0.3HE

Figure 5-30

5-31



MHfl FLUX PER POLE 
20

IE. 

12. 

fl . 

H  .

0 .
POLE |' i 3 H S E 7 B 9 10 11

PU
0.H0-

. PURER X KVRR

0.30.
0.20.
0.10.
0.00.

A r\ A X

PULE |' 2 3 H 5 E 7 B 9 10
PU

0.H0n
VULTREE

0.30.
0.20.
0.10.
0 00

POLE \ 2
- - - 1------

3
- 1-----

H
- - 1-----

S
------- 1-----

E
l

7
IB 1

9 10
[0 PULES— SOLID IRON RERCTiDN RRIL— IB HM AIR ERP PHR5E B
RUM !IE2.500 5LIP= 0.970 V/HZ PER PDLE=0.3HE

Figure 5-3]

5-32



FLUX PER PULEH H

PU . POWER X KVRR

PU VOLTREE
0.H0

0.30.
0.20.

----- 1----- 1----- :----- 1----- 1----- 1----- 1----- 1----- 1----- 1----
POLE | 2 3 1 £ E 7 B 3 IB

IB POLES— S C U D  IRON BEfKI'DII ROIL— IB HH RIB ERF . PRISE 6 
RIM IIB3.IB8 5L1P= 0.2HE V/H2 PER PDLE=B.3HR

Figure 5-32'

5-33



HNfi
20-

FLUX PER POLE

B .
H .

POLE i‘ 2* - - - r ~—
3 ‘

— i—
H s'

- - 1—
G

— i—
7 a'

— i—
9

— i- - - 1
10 II

PU
H-H0-,

. POWER X KVRR

0.30.
0.20.
0.10. —x— — — x—— *:— - - X- — x—- X
0.00.

PULE \ 2
i3

i
H

l
s e '

i
7

1B i
9 10

PU
0.H0n

VOLTREE

0.30.
0.20.
0.10. (

0.00.
PULE (' 2

!- -
3

1
H

- - 1—
s

- - 1
G

1
7

1-
B

1-
9 10

10 POLES— 5 B U B  IRON REACTION RAIL— IB HH AIR GRP PHR5E B RUN iIEH.200 5LIP= 0.22H ... V/HZ PER POLE = H .3HE
Figure 5-33

5-34



HNB FLUX PER POLE

0.H0-

0.30.
0.20.

0.10. ______________________________________________________

0.00-__— ,-----,------,----- ,----- ,----- ,---- -------,----- 1----- ,----
PQLE I 2 3 H S G 7 H 3 10

10 PDLE5— SOLID IRON REACTION RAIL— IB HH AIR HOP PHR5E B
RUN I IBS.100 5L!P= 0.S7B V/HZ PER POLE=0.3HG

Figure 5-34

5-35



FLUX PER PULEHUB

PU . POWER X KVRR

PU VOLTREE

10 POLES— SOL IB IRON REACTI DM RAIL— 10 HH AIR EAP PHASE B
RUN 1157.000 5LIP=-0.003 V/HZ PER PDLE=0.3HE

Figure 5*35
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r  HHfi FLUX PER PULE
V

PU . PURER X m

PU VOLTRBE

IB PULES— 5DLI& IRON RERCTIDN RHIL— IB HH RIR ERP PHR5E &
RUN 11Efl.000 5L!P= 0.HIS V/HZ PER PULE = 0 .3HE

Figure 5-36
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MHB FLUX PER PULE

PU . PURER X KVRR

PU VQLTREE

10 PULES— 5 D L !D (RUN REACTI DM RH!L— !B HH RIR ERP PHR5E B.
RUN (170.000 5LIP= 0.IHE V/HZ PER PULE=0.3HG

Figure 5-37
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FLUX PER PULEf  HUB

10 PULES— SOLID (RUN RERCTIUN BRIL— IB HH RIB ERP PHR5E B
RUN 1172.000 5L!P= 0.001 V/H2 PER PULE=0.3HG

Figure 5-38
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c  HHfl FLUX PER POLE

PU . PURER X KVRR

PU VDLTHEE

10 PULES— SOLID I ROM REACTION RRtL— IB HH RIR ERP PHR5E 0
RUN 1176.000 5L! P= 0 .100 V/HZ PER PDLE=0.3HB

Figure 5-39
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HHfi FLUX PER PULE

PU . POWER X KVRR

Figure 5-40
l

* i. *•
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