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DESIGN A PROTOTYPE OF MALE DUMMY CHEST FOR MOTORCYCLE CRASH TEST
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ABSTRACT

The aim of this research is to design a prototype of male dummy chest for motorcycle crash test. The unique features of Thai
ergonomic body sizes with an age range of the highest fatal rate and the Hybrid III 50th percentile male crash test dummy is
primarily used for the criterion design. A comprehensive experimental study of crush behavior of a prototype undergoing axial
compressive loading is performed using a mutual procedure of cadaveric chest testing. For design criterion, at the largest chest
deflection of 80 mm, the maximum acceleration of 38.43g and absorbed energy of 483.06 joules are considered in experimental
results that show a good agreement with experimental data of other research. The capability of energy absorption depends on

impact velocities. In addition, definite crush behavior of this prototype is able to accurately assess an injury level under AIS 3+.
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For this reason, the first prototype of male chest dummy is particularly suitable for an assessment of a lower serious injury level
in a motorcycle crash test.

KEYWORDS: prototype of dummy, male, motorcycle
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M1 MIMIBATEINVUIANTZANT 1ATININYUNATDUNIATFIM (Hybrid 1D [12]

N329NF1A393I90NVDIHUMINGGIM (Hybrid T11)
44 v 1~ o
N3N , onn@IMNIVAUNZGN
NN I3 (mm) e r 4w
Flnssraseniinieiiga
2 254 (FUUYA) 1:1.14
3 256.54 1:1.13
4 287.02 1:101
5 289.56 (nenga) 1:1
6 284.48 1:1.02
7 274.32 (Fa19g0) 1:1.06
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% 1A391YBIIINN3YUAI (Bending deformation of the human thorax) [15] a3 3 Tasisuduaindiuiua lumuandy
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2EAR B
1271
Tp
P
1119
Ao Area moment of inertia (mm”*)
fm  Modulus of elasticity 499789 SS400 (190,000 N/mm’)
Ao SellveanszgndTnse (mm)
d‘ o 1 a a 4
Fp Ao usanannszdeaNLInAUNIeNAIeMINATBVLLVADAY (650 N)
A Y =
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Ty 9 ANUHUIVDINTZYNFTATI (mm)
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BN (mm) (mm) N) (mm) (mm) (mm) enl¥eanuuy (mm)
(mm)
[17]
2 848.25 135.07 14.47 11.10
3 856.73 136.42 14.91 11.45
4 958.52 152.63 20.89 16.04 ﬂ’JHJﬂ’?l}N 15 mm
76.2 54.17 2.5
5 967.00 153.98 21.44 16.47 ANUNUT 2.5 mm
6 950.04 151.28 20.34 15.62 (15 mm x 2.5 mm)
7 916.11 145.88 18.23 14.00
AN 14.12
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szezMsguAIveInszgn Inssaanyudisuld (aR)

FEAUVOUIINNIEH (F) —

nIzgndun
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85.60
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28.45
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5 3N Insedii 5
nizgnalnse “8
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nalnmsiuda
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voanihon

2 nizQnduon

sl 4 mseenuuuna lnmsaudrvesen s s wihenjunaaeumeameduny

3.4 ngudmsUsziiuszaumsaduINMITUNSZUNNYEHTNEN [18]
Tuogiumsdszfiussaumsmagunnmssunszunnvesnthonldseaummenmenmiinszshaeriienlas
dunsauMInIEINNTIAAINMIBY 2 dnbaz Ao Masuduni (Frontal impact) wazmssudude (Lateral impact)
Fammamenmiitaendunaainasg i (Criteria) Bonlfiiudunasinnuaunsaiisumouysdoensudgagannms
FUNTLUNANE DA INDANEY (Human tolerance for chest impact) Taosmuannansnszsmemeningade i Ao
A5 9 (Acceleration) 1154n32H1ABNTZNAUNEAT (Force on sternum) 15905291801 19n590 118 (Force on chest and
shoulder) HAZANUHTIANTAITZAUNMIVIATY (Viscous injury: VC) Aaerasaiunaseii 4 lunsdivesarunsaifans
MARY 13anN3EAeNTEgNAUYRY (Force on sternum) tazusanszyihaenthensawlua sunsalsziiiunannniosileda
mamen 18 (Sensors) daunsdianunilanaasssdunsmaiuamsasiaa ifmuaunsi (4) ranniauazd o

@ t4

a o < Ao o . . ' Y g
ngizmemmuuuimumimmw (AIS Score) NUTyanyaliluA280 (Abbreviated Injury Scale: AIS) wialaiilu 6

]

srauaz 1A NUMINIUARLTLAVAINAIT NN 5

3 J a o <
M0 4 Lﬂﬂ!clﬂ‘lligmuigﬂ‘]_lfnﬁ‘]_l1ﬂlﬂﬂﬂ1ﬂﬂ1i"]ﬂ!ﬂi3!,Wlﬂ“’ll'l’)\11’iﬁ)1'é]ﬂ [18]

. ‘U‘%nmﬂ"ﬁ‘]ﬂ!ﬂiz!!‘ﬂﬂsﬂﬂﬂﬁ{h'ﬂﬂ
INININIANIFIU (Criteria) — —
A1UYiH1 (Frontal) A1UUN (Lateral)
AT (Acceleration) 60 g -
11590527 (Force) | N3£ANTUNAN (Sternum) 33 kN -
nihenslva (Chest and shoulder) 8.8 kN 10.2 kN
A
AITUNUALT A AIS 3+ 1.0 m/s B
FEAUMTUIAITY
(Viscous injury) AlS 4+ 1.3 m/s 1.47 m/s
Ve = d[AR(t)] AR(t) )
dt 2R
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AZUUUIZTAUMIVIARY (AIS ANUHINYVDIALUUUIZAUNMTUIARY
Score)
1 i&nites (Minor)
2 111na19 (Moderate)
3 JHUT (Serious)
4 a@11ia (Severe)
5 2NQA (Critical)
6 13e3I0 (Maximal)
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Y
MINATOVLUUNATA (Dynamic test) N3 10azdeanne Ui

a d
4.1 WaMINAadVUVVADNY (Static test)

o [ . [ v ' @ o 1 Y ]
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Mm3aA6  mamsnaaeumsnanuaaasmeldauEfuand1g
u39n331 F, (N) meldanani szezguil AR (mm) maldanangs MIPATUNAINY E (J) el
A5
100 200 300 100 200 300 100 200 300
mm/min mm/min mm/min mm/min mm/min mm/min mm/min mm/min mm/min
77 119 160 1.230 2.433 3.931 0.095 0.290 0.629
100 250 250 2.939 5.840 9.040 0.294 1.460 2.260
150 350 300 4.659 9.280 14.248 0.699 3.248 4274
200 400 450 6.378 12.719 19.406 1.276 5.087 8.732
250 500 550 8.080 16.124 24.514 2.020 8.062 13.483
300 550 650 9.800 19.531 26.126 2.940 10.742 16.982
350 600 12.355 22.937 4.324 13.762
400 650 14.942 25.787 5.977 16.762
450 16.645 7.490
500 19.200 9.600
550 21.770 11.974
600 25.348 15.209
650 25.681 16.693
AinGE (Mean) 25.865 16.812
fiuﬁ'mmummgm (SD) 0.190 0.123

a o Y < ' o A Y I 1 <3 A '
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4.4 EaMINATOUNUUNWAIA (Dynamic test)
Y @ . { o 1 o v A @ 1 y o 1 Y
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a . o Y 1 < o @ a - o 4
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' Aa o A 79 ¥ A o J o 12 Y
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