®5% E3W
2014 4£ 8 A

= TR RE
ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING

Vol.5 No. 3
Aug. 2014

KBS :1674-8190(2014)03-364-05

XU R 3 BL R F1 53

i a%;‘/f% ? ﬁ?ﬂz g
(BT R 2E i, % 710072)

i E: RPERAEAZESBPHTFNTREZEE SFAREN T, Mo 4mB EFETR, Pmill 24
E. 5 EBR  RAERTHEFE  ERFRPERERTENE T AR R R P04 E m K X %R
MAHERHMEEEFHERL. SRRV - REFEERN A, X PUEERRS=4Z A, WA EImE
BEXRANETHERME., FHiL, ZRARPIRITHER S, B U R EENFEERBUSHE TR B /DREE
% 7= A2 1 [ B A7, TR 2 B T B SR B .

XKEH: RAXE; B K E s =i BRIl E

hESEE: V211,72 XHRERIRE: A

Analysis of Assembly Stress of Wind Tunnel Balance

Wang Huilun, Xie Yajun
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Balance in the installation of wind tunnel model of the processing error tend to produce the assembly
stress. The interference of element output value affects the accuracy of measurement. In view of this phenome-
non, using the finite element simulation method, the influence on measurement results of different balance’s
fixed end length on the assembly stress is investigated based on keeping the total length invariant, The results
show that: as long as the assembly stress exists, balance measurement results will be influenced. But the length
of fixed end has no obvious effect on this. Therefore, methods of improving the measurement accuracy is to take

actions to reduce the additional installation stress in wind tunnel balance design or experiment instead of chan-

ging fixed end length of balance.
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Fig.1 Clamped end sketch of bar-shaped balance 9001
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Fig. 2 Structure sketch of bar-shaped balance 9001
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Fig. 3 Mesh diagram of bar-shaped balance 9001
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Table 1 Force data of balance 9001

a4 B BE a4 B BE
X/N 392 Mzx/(N + m) 98
Y/N 1 960 My/(N + m) 196
Z/N 490 Mz/(N + m) 98
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Table 2 Design load of balance 9001

a4 B BE a4 B BE
X/N 900 Mzx/(N + m) 150
Y/N 4 200 My/(N + m) 200
Z/N 600 Mz/(N + m) 200
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Table 3 Comparison of data without assembly stress

o & BAERAR/107¢  FRITHEHHAE/107
X/N 195 191
Y/N 425 407
Z/N 248.7 235
Mz/(N « m) 219 220
My/(N » m) 766 715
Mz/(N + m) 153 151
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Fig.4 Force and moment FEM analysis of bar-shaped

balance 9001 (without assembly stress)
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Table 4 Comparison of data based on different

length of the clamped end (without assembly stress)

B 2 ¥R &/ mm

MEX  pEY  pez  pEM:  pEMy  MEM
8 185 427 247 220 695 152
10 191 407 239 219 717 151
12 182 411 235 213 709 152
14 188 399 236 214 705 154
16 185 399 228 212 712 153
18 187 386 224 207 709 155
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Table 5 Comparison of data based on different

length of the clamped end (with assembly stress)

B 2 ¥R &/ mm

MEX HEY MEZ  MEMz  MEMy  pEM:
8 186 385 243 199 695 187
10 190 375 231 198 715 186
12 183 370 230 192 709 186
14 189 359 232 193 705 188
16 186 358 224 191 709 186
18 187 340 221 186 709 188
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Table 6 Comparison of data based on different sides of the

assembly stress of bar-shaped balance 9001

THEWR 7 EEBAR/ WA/ e

o RAE/107¢ 10-¢ 108 RAE/107¢
Y/N 407 375 408 368
X/N 191 190 193 194
Z/N 235 231 146 142

Mz/(N + m) 220 198 266 245
My/(N + m) 715 715 805 796
Mz/(N+ m) 151 186 151 185
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