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Abstract

In order to study the optimal structure of glove box knob for meeting heavy load test, with Taguchi
Method and finite model software HYPERMESH 13.0 and LS-DYNA, the ideal function, noise factors
and control factors are defined, inside/outside orthogonal array and static stress finite model are
established. By analyzing signal-to-noise ratio (S/N, which is the ratio of useful function/harmful
function to knob heavy load test) and property value(y, which is the maximal force value that knob
can bear), the key factors and optimal combination are found. The analyzing result is 364N which
is bigger than 245N. The heavy load stress increases by 62%. The robustness of structure of knob
increases by 79%.
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Figure 1. Procedure of Taguchi parameter design
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Figure 2. Procedure of Taguchi parameter design
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Table 1. Physical and functional domain of glove box knob
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Figure 4. Diagram of ideal function
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Figure 6. FEA model and result
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Table 4. Taguchi orthogonal table
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Table 5. Test results
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Table 6. Characteristic value and S/N
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Figure 9. Optimal combination FEA model and result
E 9. MUESHBIRTREMER
L300 JEAE e LU RVRA VR I B 4L AR &5 5 R DA T SE B P i MR R 22 56, e A € A0
fL#H&4 AL, B2, C3, D1, E2, F3, G3, H2.
TR AL B R PE Ry, )RR (S/N ), AR AT
MRAEH 7 P EEEANE 6 AR R T E, NP A A IR EE (Y, )
Vi :?+(A1—?)+(BZ—7)+(C3—7)+(D1—?)
+(E2-Y)+(F3-¥)+(G3-¥)+(H2-7)
=2455+ (238— 245.5) + (257 - 245.5) + (250 - 245.5) 9)
+(286—245.5)+(250—245.5)+(265—245.5)
+(280—245.5)+(257—245.5)
=365N
HRAB 8 KRR 6 s SR T, PR S LL(S/N . ):



SRR AE

S/N, =S/N+(AL-S/N)+(B2-S/N)+(C3-S/N)+(D1-8/N)
+(E2-8/N)+(F3-8/N)+(G3-§/N)+(H2-§/N)
= 29.6+(32-29.6)+(33-29.6)+(34-29.6)+(33-29.6) (10)
+(29-29.6)+(31-29.6)+(31-29.6)+(3L-29.6)
—47dB
RIERACI A S, BEF AT, FFEATERI I, RAOME S T X b, DA oA T30
ERERTE. LA AL, B2, C3, D1, E1, F3, G3, H2 fPRIuAi R gl J LK 9,
Bl 5y, =360 N, y,, =367.8N .

7=—yN1;yN2 ~364 N (11)
Ty 7%
0_2:(yN1_7)2+(yN2_7)2 _15 (12)
2
B
2
S/N =10 |og(§]:39.5 dB (13)

Xof EEARAULSE RAN TR S 2R AT AR 2, FefEAE y AHZE LN, (SRRLEAHZE 7.5 dB, MR RGL, Tl4s
Rulfs.

Rt SIS L L 9, MR AT LAE R, LA BRI AT T 1 B B R 2Tk 2 364 N,
KT 245N, BJRBIHIRERTT T 62%. EMEELRTT T 13.5dB, FHaf AA S 14, THEAH AT
SERIRIRRAETESRTT T 79%.

(i@éjuj

RS T =100%-[%j _79% (14)

3. &g

(1) 83 7R 0 A PR T B A 5 ) R R K HEAT O S B R R AR, s b ST
TAFRR KPS EH o E LR,
(2) FHRENRR AT R R R AL A AL (JEFHT PR, EFS5iEF
R FEFRERL 0 mm), B2 (EFHTIFHF, FEHEAL R 1.5 mm), C3 (JEF-BRALFF 54T 52 J8 1) L & 1
B E 7 mm), D1 (HEFKE 42 mm), E2 (EF B il 538 i), F3 (FERFALEEE 2.7 mm), G3 (§%

Table 9. Comparison original design and optimization design

F 9. R SMARITIIEE

y SIN

JEBET 225 26
Ptk Beit 364 39.5
ZE 139 135




SRR AE

s B R 2.2 mm), H2 (B¢BhE#A RO.3 mm), AZRWIRIHE FRIRRMETERTHSeft 7 TR T %

(3) E I X T I EAIE, A IATII 45 RAER T4, DRI ] A R A S R A (505, RS Rl 2

(I T2 M AT DR 1 2 L T 5, DAPRIEE BT K BE T BE 75335 A2 3 380407 9 5 BEOK
E&mE

HARE TR ERRHUSCR #2430 H (20150301002GX) -

SE#k (References)

(1]
(2]
(3]

(4]
(5]

(6]
[7]

(8]
(9]

Q/CAFO01 0300 P-M6-0551-2-2006 [S]. —VAFF 41t PR = Ak b #E, 2006: 4-13.

FIR, BB, #EL HAJNEERZERE BT U 0], HUEHA 54K, 2014, 33(3): 428-431.

A, IR, XEERE, S5 BT N U7E S A RGO RVRERCRHE AR B [J]. HURRE 5 HEOR, 2011,
30(8): 1366-1369.

EunChae, J., Jooseung, P. and Dongil, K. (2003) Statistical Analysis of Experimental Parameters in Continuous Inden-
tation Tests Using Taguchi Method. Journal of Engineering Materials and Technology, 125, 406-411.
https://doi.org/10.1115/1.1605115

W%, SKIESC, B, SF. BT H DU7ER) CRT #URUI RIS & AL BEHI T[], LT 513, 2010(5): 15-17.
MMy, G EAKIE. BT H OIERERSINE R E ST T[], TR, 2008, 29(10): 1752-1754.
Sahin, Y. (2005) Optimization of Testing Parameters on the Wear Behavior of Metal Matrix Composites Based on the
Taguchi Method. Materials Science and Engineering A, 408, 1-8.

E2lh, IR, XENe, SRR 077k T R R A IR B 0 L SR AR AL 9], LR RR A AR,
2010, 46(21): 118-123.

Taguchi, G., Chowdhury, S. and Wu, Y. (2004) Taguchi’s Quality Engineering Handbook. John Wiley & Sons, Wi-
ley-Interscience, 1238-1287. https://doi.org/10.1002/9780470258354

[10] 3kZE. T H ORI 2 F i@ Bt at 70 [D): [l 2247 16 50). B Rigssil k2%, 2005: 27-28.

Hans X

BT BRE R ER W T RS

BRAATEWARSS (QQ. fifE . MBAE E A)
NSV HC 5 4538 1 1 T

24 /INIRF DL Y AR 2 S5 FFD P A o 1]

FUF AR L 5ERm S

Tl 1 R 4T 1 e

FIpAE R

4z ) 2 7 o A I BT AT

Nook~wbdR

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E : met@hanspub.org



https://doi.org/10.1115/1.1605115
https://doi.org/10.1002/9780470258354
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	Optimization of Structure of Auto Instrument Panel Glove Box Knob Based on Taguchi Method
	Abstract
	Keywords
	基于田口方法的汽车仪表板杂物箱把手结构优化
	摘  要
	关键词
	1. 引言
	2. 设计方法
	2.1. 设计程序
	2.2. 设计目标
	2.3. 研究范围
	2.4. 理想功能和信号策略
	2.5. 噪音因素水平表
	2.6. 可控因素水平表
	2.7. 开始实验/收集数据
	2.8. 数据结果及分析
	2.9. 预测及验证

	3. 结论
	基金项目
	参考文献 (References)

