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Scattering Phenomenon of Broken Parts in Traffic Accident (Second Report)
— Classification and Characteristics of the Scattering Mechanism Based on Actual Collision Tests —

Mitsunobu Fujita

In order to correctly identify the collision point when reconstructing a traffic accident, it is important to
understand the mechanism of scattering phenomenon of broken parts in traffic accidents. However, few studies
have been conducted to clarify the mechanism of such phenomenon based on actual collision tests. This paper
classifies the phenomenon according to the mechanism and clarifies each characteristic. The analysis is based on

more than 100 actual collision tests.
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Table.1 Breakdown of Analyzed Collision Tests

Collision Mode
EU:@’%:??@T, K?&Tliiﬁ%%:&ifif%%iwﬁﬁﬁ Collision Speed c Moving rigid Angled Other Oth
TN - P e -to- ‘ . R
LS OER I BIRIR L, 22RO Ed g & i xkm/h car (Cy|  Damter | baer | barier | 2
£ e - NI ——. (MRB) | (AB) | (OB)
L CHHETR S OB RER 2 T OIFIEF R & Bt DB 0 < x =10 5 5 o 3 5
%2010 4£5 H 19 H5Z#L. 2010 45 7 19 H HEERTIFRETSE 10 <x=20 5 7 2 16 0
T e S 20 < x =30 18 3 4 5 1
I 30 < x = 40 26 0 7 3 0
1 () B2 —(272-0001 THEWRHT)IIT {3 678-28) 40 < x < 50 3 0 0 0 0
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Fig.1 Distribution of the Time Length from the Beginning of Collision to the Beginning of the Drop of Broken Parts
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Fig.2 Horizontal Velocities of Broken Parts
Normalized by Post-impact Speed

Y 3
2
*CF 5, oF
- *
osc 5
S X NC
X NC o 2
ey
o
3
> 15
3 X
> .-
3 X
= X
@ XL >Q
£ 05
s >§.¢< 5« XX .
X
d 2L N 0 L L
0 0.5 1 1.5 2 -1 -0.5 0 0.5 1 15
Normalized Velocity Ux of Broken Parts X Normalized Velocity Ux of Broken Parts X

Regarding FPS Regarding FRD

FATT N DONTIE, £TIZRWT X #iE Y o, Yo,
WS L 7o TR Y, AR AL 3T £ £ *GF

o 25 a 25
BOBTELIMCOBBI AT 5F 3 el | osc
BID. H, XBEORFAONTTE, #E 2 2 o 2 X NG
B GREDSEEREOR O IERE 3, 25 o
BE) LR—GEICEHE AR Er Rl S $ X

S g S X %X X
TWS (AOBAITITARAY) . a3 y 3 . 2
HEEICOVTIL, CF CIEXHIT0.0~0.5  EO03 I £ 05 ol SR

So St = \g = O % X

DFPIAMHLTRY, MHZEEHEED 0.0 ’>%§&& 0 . &Ekgkl%—%

o
L

~0.5 fEOEEFFIHE 2 RO 2 R

5. LML, CF CIIEEgEE M IzEtn
TN, RS SMEZ DBICIE T+ & B2 T
LXK 2720, ZDfhod SC, NC TiE, SC A3 X #T 0. 5~1. 0,
NC 28 1.0~1.5 OFPHICHAMALTND EWVI R BB H
D, DFVY, HERREYEN OMWE S IR D A
FHI% SC, NC DV & - TR Dl 2> 2 Hik
TH00, MIREHOHFTOMRNEECTHDL LR D.
—F, BELT 1.0 #FLICHLTWS E BN B0
AT VB W CHER L7z TR TliZEI 81T 2 EHERET
AL ODRARER S DFREFIE (I Z R & L T D) &
U TR DS MR CE T LW 2 B [RIFRLS,
X5, 70857 RTHEECBNT Y, HEmATEY 2
DRWGE (ETITEY 2o TH—H0NE bR E S
DEFE) WX ZOHMARNEAARETHLELALNE 2o
7t WnWz b,

(®[FDB] fEZSEE I K OMEZEHH 3 12 1 0 BRI L 7= 55 R
HHE~RY MO %EENEN 3 @), (b)ITRT (SC T
VREZERN IR D2 (b) DI .

F9CF BLUNCIZEET D &, BBMMRAT DN T
E0) L0 (@ DAY RO NT Y 37 < X HHE
WV & 72> TD ((b) D CFIZDWTIE, 7770 Y
R RPN IS 2 SIFEET D) Fhh, HMmLLHL
DESGELE D J7 1% KT DEM AR ENFER DD, —
5, FPS (K2) L0 H0oR0 Vo Ty enkE <, He
W8 BERERL 2SN R D X D ITHA I, TETZERT O B %
L OB ) & 1382 5 HMICRIT 25806 5F

ok

-0.5
Normalized Velocity Ux of Broken Parts

0 0.5 1 15 2 -1

(a) Normalized by Pre-impact Speed

-0.5 0 05 1 15

X Normalized Velocity Ux of Broken Parts

ARLTWD.  (HL, TESERTOFE ML LA ORBE 71 2>
560 BELIPICILE - TWA. ) ERETREIEEE IOV T,
(a) TIXIEHYEAZIREE OHHE TIEE 0. 0~1. 0 DOHEFHIZ Sy
FiLTHEY, (b) TIHERLZEEOHKHET 1. 0 [5#8I2%
KA/ LTWA. DFED CF, NC DBAITIE, B Y HET
DL E ~ R ZE4 HE OFPAN CRAT 25 E N LV
EFEWTS. BL, (7 7ERHESNTHDIN) EIEHE
FECIERUL U7 BRI EE OFERIMES 3.0 2% D55
H 1RO SN, ORI OMZLEE D Skm/h & i
G THDDITHT L, 2SR 0D K 9T T HRER L DT
FIREE DD o T2 & WO FHITH D, ARRD & 9 IZH i D
B ZEH R S O 35 B VLB S0 18 D i S AV D A
TIEHDHN, FFFCEESLETHIFELRL TN S,
WITSCITHOWTHERT2 (X 3(b)) . EsAFA S Iz
W X B & 7o TS AS, —J5 Tl
5[C1 D & D ITHEZEEIHEE L 13K E < B 2T MICHRAIT S
LA bROLNS. DFED, SC DA OERAS I,
TEYELEMNT L o TIIBZEHAHE T R Lo 290 FEDOFIFH
TAUZORAT D AMRENERH D LWV 2 D, —T7, AR
BEIZOWTCIE, ERRYE U7 offseiE Tl 0. 0~1. 0
DHFPN AL TB Y, E2EEIEE X 0 R TR
HAREMER R VEEZ R LTV D.
®[FRD] fEZEHELC LV EHAE L7 SRR~ Lo
AR AT (SCIXEZERIE LR D2 CF, NC DA) .

X

(b) Normalized by Post-impact Speed
Fig.3 Normalized Horizontal Velocities of Broken Parts Regarding FDB

2

Fig.4 Horizontal Velocities of Broken Parts
Normalized by Pre-impact Speed



ARFAT AN OV TS, 54N K ORI D25 AL
B L o TR e FMBHER STz, DF D RFTOHE,
eI J ORI DML E & BE T 2 HNEE T
bD. —F, EWERIEEICOWTIE, EHYE L7-#EED
HEEHETIRIE 0.0~1. 0 OFEPFAIZHAA L TV D, ZOHIT,
EZGE DL R OB CRFT D vl REME @2 7R LT
%, MEZEREREIC X B IERBICR WA e m s S
e o7ey, SCIT OV CIIRBHIG O ERN 7RI
HThDHENZD.

Zofth, SFECEbLOTELNFAE LT, X 5~10 ®
WG] T HERD BV D & 9 (TR ER S T T IS L5 ) © B
NDHEAFEE LTV, DFE D, R L2l sh A3 Erze
TIEIET 58, BGEEZER K O E ~OEZE A RN T
FFIHTHHENZD.

3. fE Fm
AT, EZEEROEHEYS 103 4% B g & FEht
Lizk 25, MHZEREOEGRHBIRE T IO TE L F
B SDE o7, FOHD 3 >D45% (DIFPS], G[FDB],
®[FRD]) {Z2WNTIE, FRFABHAGIER, SRR KON

SR FRARIT OV T O E BRI SR~ & DR D AR 21T,

INZC, & TOMIEIRGIXE M) S B2 5 m -~ L
TWAHEBHERINZ. 2Ok ) Rl - BEhomss, e
THYIIEFITHERLMANMEONZEEZD.

4. StEOME

AREOFERIT 103 {4 &5 FeE OEZERERRIZBRE L7z
HHEICL TS, EREOFEMRICBN TS, AR 572
FH b REEIR OB 7R S EEE R E B 20, Iz
C, MESFAOMMFRFELE - FEZ oW\ CidiEmoxtg &
LTV, DFED, EEOFIC L - THRAET LR
RS2 TEHEMTE TV EITRLRN. 72, ARTED
NI R Z HEGREOEBEIED L S ITEH L T 0%
MMbLREMTHD.

bk, ERboERICHOVTAROBRT CIIRMEHT
H DT ONT, FEEEBRO T 7 5 EMiLZ X 0 & 7L A8
T 5 LIS, FE~OSHICOWTORG bED TN Z
EREBOBETH B,

Z B 3k
(1) ITSF—BR - HR B B T, R, HfrERE, 254p (1993)
(2) WREE: H T A RGHEE & AR - OBIR, @Rl RIeE R
9535 £ 5 30 [ AAZSHE i SR SRR R R,
p. 25-27 (1994)
(3) MNPE : FEH EEEREEE LY, B, BiiER, 276p (1996)
(4 FREYEM : BRI 2 O% FIZ oW TOmgE (5 1
W) ——ROTHEZEEBRIC K DE0ANTE THT O —, B BB
S, Vol. 40, No.5, p. 1145-1151 (2009)

cover

-

4 C] Hole cover
(@[FDB])

(@[FPS))

[A] Fragments
of tail lamps

(@[EPS))

[B] Fragments of
tail lamps (&[FRD])

Collision Point

Fig.6 Example of (D[FPS] and B[FRD]



[17 0.000 sec. (Start of Collision)

' -—__—-—__\, [A] Emblem [ X ‘ [C] Wheel
(@[FPS)) ' cover

(®[FPO])

[A] Fragments of
- | headlamp (@[FRS])

[17 0.000 sec. (Start of Collision)

[A] Fasteners
(@[FUB])

@[OT] Fragments of
windshield glass broken by
the dummy’s head are flying.

D[OT] The inside rear
view mirror is pushed

@D[OT] Fragments of windshield glass O:zsl?l;ﬂ;_ls?gjsza
broken by the inflated air bag are flying. P g &

Fig.10 Examples of (D[OT]



