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Injury Evaluation of Adult Male Dummies in Relaxed Posture in
Frontal Impact

Kapseong Jeong*, Jaemin Chun**, Sungrae Kim***

Key Words : Relaxation seat(2Z~ A|E), Belt in seat(A|E WA HIE), Seat cushion airbag(A|E T4 ofo]dl),
Hybrid-TIT Pedestrian 50%, Hybrid-1IT 50%, THOR 50%, THOR-AV 50%, GHBM(Z =4 Q14|34 = d)

ABSTRACT

With the introduction of autonomous vehicles, customers are increasingly demanding convenience functions such
as relaxation seats. However, the current crash test dummies are only designed to evaluate injuries in the normal
seating position, so there is a limit to the reproducibility of passenger posture and the evaluation of passenger
injuries. In this study, the reproducibility of passenger posture and injury evaluation of the relaxation seat were
conducted using the current adult male crash test dummy. To evaluate performance, a 56km/h frontal sled test was
conducted in normal, relaxed and full reclined posture using a Hybrid-III 50%, Hybrid-III Pedestrian 50%, THOR
50%, and THOR-AV 50%. As the seatback angle increased, the head and shoulders of the Hybrid-III 50% were
not in contact with the seat and an empty space was created in the abdomen. In addition, the newly developed
THOR-AV 50% dummy resulted in the thigh being raised and foot not touching the floor when the upper body was
reclined. As a result of the frontal crash sled test in the relaxed posture, the head, neck, and chest injury were
increased significantly, and the risk of abdominal and spinal injuries were increased due to the submarine. This
increased passenger injury can be reduced by the addition of restraint system such as dual-depth airbag, seat
cushion airbag, and belt in seat. In addition, for the evaluation of chest and abdominal injuries in the relaxation
posture, the effects of injury improvement were compared using the GHBM human model analysis. It is necessary
to improve the passenger posture reproducibility and abdominal and spinal injury standards of the THOR-AV

dummy which is developed for relaxation posture evaluation.
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Comparison of Road Traffic Injuries Characteristics by
Transportation Type in Children and Adolescents

Je-Seon Yeon*, Sung-Man Jeon*, Sang-Chul Kim**

Key Words : Child(o] 2 ©]), Road traffic injuries( 1 5-A}al), Transportation mode(>555 5-%)
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Comparison of Epidemiology and Injury Profiles Between Passenger
Car and School Bus in Road Traffic Injuries Among Children

Yu-na Kim*, Seong-man Jeon*, Sang-cheol Kim**

Key Words : School bus(Z38}x}5), RTI( - FAAL), Injury(£24)), Children( ]2 o)), Safety device(QFAAFA])

ABSTRACT

Purpose: 1-§FAR] of o] IFAAL TAaE 913t thafRt FF o] -1 , 2| ofglo] o]-gAlFe] aEet
SHE S22z FoH 2 QHA ol tiet At7F R = AL Qle). FkAkRS QHdofl Fofgt of o] 5ol '5st

ApEQ] WhE o o] St A 7 TS 913 SRk AL A S FRE A 71N A7t @ stk oo whet

2 &4, b o] anks Bl askala gtk

021712 o] A e]d o 4 AS2AL ol
£ AFg 5} olch. T 124 vjho] EALT ko SaHlo] Ulelet B thARo 2 Sleich S8ALE T Bk
(N=13,460)2} SIS B2at BAHN=1,200)710] &4 32910k 9340 217 A3}, HAA| o] BohE )i
shic
Results: 7-12 4|0 4] E31212F AFTL0] B-8(42.6%)0] 2-8-2K30.6%) 2.0t 2=9kt}. o]2lo] WEAFTLE B 12-184]
of 7 ghol WAkl S8k SAIZHQL 6- 12417 e ol B WkTh QPR = S etAbRol A vk e
(72.5%)0] 5-8A3.7%) 2k B B A0R Lehth(pe0.001) QAMISLOIAE E5HIo]A] Head injury
(63.1% vs. 58.9%), Upper extremity(8.0% vs. 6.4%), Lower extremity(11.1% vs. 7.6%)2] £&9°] § =9
th(p<0.05) AAA 9] M| wo|A $Ex= QA x| EAHodds ratio (OR) 95% confidence interval (CI)
0.49(0.36-0.68), BFAEAHOR 0.76, 95% CI 0.67-0.88)2] ojHk& 7k 9] <(OR 0.68, 95% CI 0.57-0.80), Z3+2}A]
Q1(OR 0.69, 95% CI 0.50-0.97), Z44HOR 0.70, 96% CI 0.62-0.80)2] oula 17| 91l o, Eskalaf= =
HAAHOR 0.42, 95% C10.31-0.55)3} 314 24HOR 0.59, 95% CI 0.36-0.96) l[HHET} 9]0 0] @l Z2a4) of
SR Wol4) gt
Conclusion: 0] 210] AL ILEAL 104 B8PS 5-8AA1L0] ula) HAZH06-12)0] B Bo] HAs}a, 2,
3, BHA] &%) B wol WS, BsAke] QPAA] ARg-o] RSkAL QPRI E ARt Bk S5 AR
I7} LSISHA] Rt of o] Folakak = = 18l ol o8 FehabRka A Wi QPAAA| SH
91t 717 A5t7E E e stk

3L ke
P

=2 1

=
o
=
(=
&
s
re
-
rr
iu)
N
=)
e}
=
e
-
fu
[\e]
=t
T o
-z
)
[\

[e]

* ZBofota oftojsl A A
*+ ZRojsha ofFjofsl s
E-mail : kynbvb@gmail.com

19



2023 BIRRISAIQITISE| ENEAME X2

Analysis and Control of Rear Camber for Improved High Speed
Cornering Performance

Taehoon Lee*, Changhee Han*, Jaeyong Park*** Kyongsu Yi**

Key Words : Camber analysis (7] %2} 1), Camber control (F4] A1), Camber thrust (3] 5+2}), Tire characteristics
(Efo]o] E4)), Lateral tire force(3H-aF Elo]o] §)

ABSTRACT

This paper presents an analysis into the additional lateral forces that vehicle camber can give in the form of camber
thrust during high performance cornering scenarios. The camber angle plays a crucial role in improving the
cornering stability and performance of vehicles by directly altering the size and shape of the contact patch between
the tires and the road surface. In high-speed cornering scenarios, a significant amount of lateral load transfer is
generated, in which the resultant roll in the vehicle body benefits from a negative camber setting that alters the size
and shape of the contact patch made between, allowing for improved grip and traction. In this study, experiments
were carried out on a tire test rig to determine the camber thrust generated through variations in camber angles,
carried out with variations in tire slip angle, tire slip ratio, and normal force applied to the tire. Results of the tire rig
experiments carried out suggest that within a camber setting range of -5deg to Sdeg, an increase in negative camber
always shows an increase in lateral tire forces. Following this finding, a vehicle model was developed in CarSIM
mimicking a vehicle with active rear wheel camber control. Since additional camber is known to be detrimental to
straight line driving scenarios, a simple on-off control method based on thresholds in lateral acceleration of the
vehicle body and the steering wheel angle was designed to give the maximum allowable additional camber within
the aforementioned range of the vehicle model. The control method was validated through a simulation study
where the vehicle performed a high-speed lap around a test track available in the Hyundai Namyang Research
Center. Results have shown the proposed camber control method to improve cornering speeds with a small but

significant reduction in lap times.
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