Mechanical Engineering and Technology HLB LR 5K, 2024, 13(5), 472-481 Hans )
Published Online October 2024 in Hans. https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2024.135055

E TR ER B AR ST E 1 TRV SR

® &, KA, £L&K”

B Ry, et
SHMORIRE LR, &k KF

Wk H i 20244F9H24H; FHHM: 2024/F10817H; KA HH: 20244E10H28H

R

R AR R B R ST B E RIS r . B S R RE R N 1A 546 7 A e ZE Bt
FLIISR F00U JRE A &7 S o ASAIF FE SEBR T — b REMBTE B 5 00 N A 0 4 B 0 0 S By BT IE B PPN T 1
R TAMEBGR RIS, JHREART SRR RAIER, WRPEAR, BEEHFEFR9S ML =S T
S0E A5 B LMSH M S F L T RNMERSE, RSN NN & U MAY ) R, fERk
oA BRI ER IR . T RIS B R A R A RIS @M O R 2, BF SR T R AR IR AR 1Y
BERE . NETTHEEE RS E AR5 B 54 /MR SEI0 BN T AR 7 18 B [X ) PR A A Sk S5
FEENIRAE. SEFESUVERTTRET T AR B MEFEERY, HFEEKREIET R
P B AP AR A R AT AR R 1

X 5in

PSR, BER, BSEENE, RS, TR

Research on Simulative Evaluation of Seat
Static Comfort Based on Standard
Test-Subjects

Hao Huang?, Baoguo Yuan}, Jindong Ren?*

ILixiang Automotive Research & Development Center, Beijing
2College of Automotive Engineering, Jilin University, Changchun lJilin

Received: Sep. 24", 2024; accepted: Oct. 17", 2024; published: Oct. 28", 2024

Abstract

The body pressure distribution is an important index in evaluating seat static comfort. At present
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the interface pressure acquiring method of real person testing is unable to be used in the early stage
of design for seat comfort evaluation. In this study a method for body pressure distribution simula-
tion and comfort evaluation was realized which can be used in the early stage of design. The stand-
ard test-subject concept was proposed. According to the status and requirements of this study, and
by sampling the Chinese anthropometry database the anthropometric dimensions of percentile-95
male, percentile-50 male and female, and percentile-5 female individuals were obtained. Based on
these data the corresponding geometric and biomechanical models were established, which were
used as the standard test-subjects of body pressure simulation. To meet the requirements of body
pressure distribution simulation and comfort evaluation of automobile seats, the factors of the seat
and human body in body pressure distribution were studied, as well as the methods for accurate
body pressure distribution simulation. The interval-evaluation standard of body pressure and the
head-neck comfort evaluation standard were established by small-scale experiments. The body
pressure distribution simulation and comfort evaluation were implemented in the development of
a specific SUV seat, which validated the effectiveness and accuracy of the above simulation methods
and evaluation standards by tests.

Keywords

Standard Test-Subjects, Seat, Static Comfort, Body Pressure Distribution, Simulative Evaluation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 7

JRE R T T (R SR BRI o A ST T 1 AR s o A A2 R R A i A T A W Y AR AR [L]-[4]. — BN
Ny RIF B e 7 AT R DRAIE PR AR D N AR SR L7 & R sfe A 1 (R e B 2% . T LR W], AR A 5
JERT ST E W RANDS, ATERE P R VA o . T o L SRR RO VP AN e A e S £ 3 L [5]-[8] -
RRERIRGFEFARE, HEENBANEAZER, RS ABAREEFEME. A, Bhg, 24
ST SRR BBl BRAAATAER . R ITE PN B IE AR A R L.

AR XS T 2 Aoy i A5 7 3 PE PP A 0 W R SE PP TR [9]-[11], (B 45 R A 2 S il N 53 ) B AR 0L
gk I BUASET7 R R, SRR, HEUaPnMEimees, SRARKREMN. Mt
T AT RBATBOR R H AR R T A ) J S0 A PR, 0 AR T A RV ) e Ay
AR IEYE ;s (HALUE BT Ja I D FECE 4 BEARE FL AR IR 0 ARV BE A BT A R i i, — Bty
S AT REE BB IR, Pl SBOT RN . TP AR IN: I e — B, 45
ABHER, B B SIBERMESUR, AR S AR ESRA B, TP RMEAEE . A5
—EFR . B, ToIR R T A B e A AT E M R HERREIPRANY, DR A VRO A R R R
Sk R TR B s R B, R E AR R HETR I B ARG, RS AL BT LY REAE T Y
JRE R A T A VAN T 1

AR 937 475 AT DRI A B AR TUATRR BB S 140 A I RE B MUK B 1 SR S5 K 5 B B RE A8 X4 TR 7
ATHEAT DU T o SR AN A RS AR BT I PSR B AT BR A vt OB EAT O BLUH AR, IR RE DT (8 b
ARG AR AN SR B APRL, R I R4 TR . B A3 77 3Q55 DR 2R T e 1 SR A s, T AE
BEUH LSt 43 A LT 22 7 T PRI 3R Jm U A8 B T T 58 o AR A 015 1 — SRR P A BR T 75 ok S N A4t
B, QREEE. AR AL E R NAR[12]-[14]. B H A4S 5010 0 BB AAE NAR B — 0 AR R

][l

DOI: 10.12677/met.2024.135055 473 b TR 58 A


https://doi.org/10.12677/met.2024.135055
http://creativecommons.org/licenses/by/4.0/

i F

SEAREITE . R B RST I NARHEAT O B BT N R AAN LS AR A B R 055 i), G LR AR
ZHEFCCHER A B — RSP (ln: 95 B0 B & 5 1) AARBERY AT O 5, FLa8 B TR e 70 A 1P A
MR ITER G, I HLRZHAT R RAFER DR . FRARKE . HERACE LA M LU XA
ZE R e AT 0 B M DUBEADUAS [R] 22838 N AR 55 i)

AW ST A bR A FE (P BN T 05 B R E, SR B 8 3 T AR 2R SR e 1 B AR A AL 1)
BA, BT ARSI, KR PRI AEHC . HUMBLLRIES R0 v, ARG 5R T
HAERATE . ZOU HERR R A (S s S Ik /N RO S T T MR 0 AT X R PP AN A A RO S
BERE AR, A LR S At SRS R vk, B AR v R B g R A . 2 Al
o JREAR BEAT T A A3 A 45 LTS AN S0 B0AIE , 3R B T AR IR R A E M
2. FrEHI

TGN R, BT EEE A 95, 50, 5 E 4N NI R 4> A0 R AN R R B A A
&, TRMWRAEE 95, 50, 5 HAML, TAEME, ARTBIBRIER 53 AR R oA I bR AE A,
N R B s b E RS AL FE I 2016 A8 N\ RS 5 25 B0 a8 i e T H AR 21 SO T B e
P AR B BE A A U B R IR FR[15], S 1, Z4EIES DA% BN :

£ (%)= : 1 : e§<x—yfsfwx—y) (1)

(272 (det B)z
Xf, w AMERE, B AV ZRE, X NZHIESMAERE, ZABMNBG M E L T 4 A — A4
RN IR FC A AR B AR AR, KRR B R U7 R U R AR 1 & H AR A RS B o AT e s Mk

UNCZINNE-EHE
110
) 90 L_______ o ! 1.?:;-_;,.__ oo
- 7 , .
&

50+ _._. -..- =%

30 v
1500 1600 1700 1800 1900 2000
5% S/mm

Figure 1. Sampling strategy under the joint distribution of stature and body
mass of human body
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Figure 2. Geometric and FE models of human body
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Table 1. Validation of relative mass distribution of body
= 1 REER BRE 5 7 IE(%)

N2 CT# AR DTE=RES A3
L3 8.62 6.94 7.8 7.6
9K+ 44.05 43.46 47.9 48.95
1 2.43 2.71 2.7 2.63
HE 1.25 1.62 15 1.61
F 0.64 0.61 0.9 0.65
K 14.19 14.17 10.1 10.95
/IR 3.67 433 5.4 4.48
2 1.48 1.37 1.9 1.38
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Figure 3. Joint hinges of human body
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Table 2. Standards for sitting postures settings
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Figure 4. Region settings of seat surface
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Figure 5. Definitions of neck posture angles
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Figure 6. Validation of the simulation results of interface pressure for P95 male human body
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Table 3. Confidence intervals of Comfort interface pressure distribution
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