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Study on Improving the Test Method of Knee Mapping
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Abstract: In the context of automotive crash safety, the Knee Mapping test is designed to prevent serious
knee injuries to passengers. Throughout the process of conducting Knee Mapping tests, various reasons may
lead to test failures, which can result in the waste of time and resources, as well as increased costs. Therefore,
this paper organizes and statistically analyzes the existing problems in the Knee Mapping test process,
analyzes the causes of these problems, and proposes targeted solutions. Finally, the method is verified through
testing to effectively improve the success rate of the tests and reduce test costs.
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Table 2 Knee Mapping Test validity statistics
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Table 3 Knee Mapping Test failure cause analysis and statistics
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Figurel. The target point deviates up and down Figure2. The target point deviates horizontally
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Figure3. The non-target leg hits first Figured4. Impact force is less than the non-target legs
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FigureS. Non-target leg bearing is larger Figure6. unable to confirm the impact time
B 5 FEFRERRBRA B 6 TiERRIAE SR E

4 RIS F7 R
4.1 BEERT/EE B RS
411 FTHERS

(D) BATREMEEHRE

FEORAE KRR PS4 o 78 A v S 7 1) AR, D5 BN 1 B A S K Az sl JR B EAT 70 Mo RN T I
Han e 7 pros, BN R RREALAE 1. TSR A0 2. /NBALE 40 BIERALPE 7 ARIAL: 8 #p. AR 1
IR 3 SISO 2 BUEES, HORBR 1 AR 2 Z 1A% I AR &%, Tl KRR A 32 3 A
P FR A Z BN RARFIEAE 7. W0l 8 Fow, /NBREK 4 T8I 5 S5IF BRI R 2 RN AN s A T [
SEIERE . o, WAMRUE A RS RE B, /MR R [ e AE T D B, DRI R e R R AT R SR A2 S
Psrzh]. [FIN, WANERNE I R 5 IR A SR ER, ARl Kk, DNRATSER S S I F T
2. HAEPIM LA IR A AR KA, F5 /DR SZ B 7 U 7 J5 125l 38 IR AL RS A TR mT A5 /N REAR XF
TR . W& 9 Pos, BIEREE 7 LRk 0 5/ AR 4 [ & HE, TTAXEsl; JIEe K 8 i
WA 6 IR AR 7 B, FL P AR RN A BRI, DRI RS e AT N R G AT AT =AY B R R e Bl

4 INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024



%%
; -
6//
@/
Q/ ./O// —®
1 ARBER AR 2./ BENE X5 B AL 3. MBS 1._EZRBIERANGG ;2. T SRBIERSNE; 3. B

BRRRZERRIRAS, 4/ D BREAGS NBREDE LM SMREEE3. 4 MUMBRAR S Fi4 S I SHERE RS, S IR S TI BRI R 6.
R TIIRAE; 0 ISR, 7 IOERZ AR (8. RS BREDUTERRES 0. IR, 7 B A . IREREIPES, T HEARET 1,8.46,9. E R

BEPER 2 AR 9. AN BER 21 /)N BR Y 32422 8 ERRR £7 2,10 HER4RET
Figure7. Complete Lower Limb Assembly Figure8. Ball-and-Socket Knee Joint Figure9. Ankle Assembly Explosion
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Figurel0. A Schematic diagram of the lower limb movements Figurell. Schematic diagram of lower limb mechanism movements
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Figurel2. Plug foam between the legs Figure 13 . thigh lateral restraint Figure 14. ankle lateral restraint
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Table 4 Knee Mapping Test validity statistics after optimization
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