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Causes and Countermeasures of Abnormal Femur Force
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Abstract: Knee Mapping test is an evaluation method to verify the knee injury of drivers and passengers in
traffic accidents, and it is widely used. The femur force of dummy is one of the key indexes to judge the test
results. However, abnormal compression force often appears in the femur force curve, which affects the
judgment of test results. Based on the test data of 7 vehicles, this paper analyzes the four key nodes of femur
force curve, discusses the abnormal performance and causes of femur force curve, and finds out the solution.
Finally, the feasibility of the scheme is verified by experiments.
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Figure 1. Dummy posture
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Figure 2. Connecting structure of femur and tibia
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Figure 3. Curve of femur force in a test
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Figure 4. Secondary leg under small load femur force curve
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Figure 5. Curve: Secondary leg abnormal femur force curve
5. RERARNFEh%

MR KR 46 77 B DN 2 A DCRARRIE . RTEIBUR A B BRER=S ] S bR AR 28, RS 2 ity i A 4
IR LA, T AE Rl — 22 R ) Knee Mapping 18055, SCGRARAIEL  JRER I | 2 415 10 B R 4 D ik 2 4 42
ANARE) o 1 iy FELAR 422 N BRI 7 25 () A1 R ofe D3 A 8 BB AR BUR A 5%, RN IRCE S M E— AR B o ) Knee
Mapping 58 0 KR 77 5 M) 5 K B4 9 JRB 0 438 Ao

AT Ll DA H S A a0 s, R T AR BB B3 TSt BB T LA e O AR AR - OB BT
AREGE, SERHES R TS QOREAERR: G/ MRS AREIA AU Gt 90°) + @RI T i
ARSI AR & 5 B CCRBGER AR . Wil 6 /2, ABRONIRERR, ARROYEERR. EERRA IR
WlE, UCERRTE, HOCEIE L W AR, KRR SN Ik T 6 AT R AT IR B S AR AR,
fER e R R AR . LRI, RHEQO& Dy Tk B R R B SCRIRES, A IR E FUIR Rl (Knee
Mapping A3 HAR T 1 BESCHRIE [EE FLRIES, BiE LR RTES S, R AR R A AR 2
Bt O 2 DN IR B TR RS T ED 7, N JLRR BT o FFIER) . @M@ 2 RELE IR IRAT 3R R 2 11,
BN S OCRM EER RS, HEJ5 5 OORA B [a),  PRARICArS2 800 . LA AROMR i m AR AR /1N R -5 4t A 1) 9
%,%ﬁﬁ%ﬁﬁ%%%%WR

Figure 6. Dummy placement characteristics
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Table 1. Resulting of experiment
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Figure 7. Diagram of tibia trajectory
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Figure 8. Schematic diagram of solution measures
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Figure 9. Comparison chart of femur force curve before and after optimization
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Figure 10. Comparison chart of foot movement distance before and after optimization
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