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Abstract

The application of DFSS in Electronic Equipment Management’s design is investigated in this paper,
which achieved the vehicle’s original and robust design. Firstly, Electronic Equipment Manage-
ment develop project was established and the project target & scope were defined. Secondly, cus-
tomer and consumer’s requirement were recognized by using VOC and QFD tools. Thirdly, based
on customer’s requirement, product concept was developed by brain storm and selected by Pugh.
Lastly, the system robustness was improved 64% after the selected concept optimized and veri-
fied. DFSS have been proved that it is a powerful quality design methodology and valuable way of
thinking.
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B, BUERETREEFENMITRNE, 20ORE B RFaEE. K, BdErEE. RER
TERFNE, TR BR BTEPTR, WA SRS H APugh TR HET AR, BIEXHT
MBS BT RUAABAE, ALEF MR ATRBIRE T 64%. KEIEYIDFSSR —BER KK it
R B D7 A S B B 47 5.
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1. 5|

BiF NP Y (DFSS) AR ARA M OL T, 39 A2 20 70 7 b R AR RE ISR, B0 Beih B il
—M LIRS, BHT, RECERRETHRE, RE MBI AMUE 4R T 55w 5 1%
O, SRR MR R L A [ 04 9 ] PR DRAIE o 0525 1) 5 SR [ S E A A R IR A vt G i R 5 1,
1M DFSS IE 2 LABZ 5 5K e, iR 287w et i B2 SR i It I & 1) 78 [ 2]

R R ASI TR B AESE H) IDDOV HAE[3], BIRBIHLZ: (Identify Opportunity). 5t i€ 7
sk (Define Requirements). HE4xi% it (Develop Concepts). i1k # it (Optimize Design). iiE ¥ it (Verify
Performance), &K AN T &ML S RS B BT HifE . IDDOV Jitfe A e & A T H (1is
et 7 4 2 (QFD) [4] [5], 63 L4 % B TR 735 TRIZ) [6] [7], F 17 V[8]% .

AIZH IDDOV NP THA I K — R F R IR B BN, IR P A TG, 2
MR R R E S ER, LR S 5 Pugh T B HESHEAT R RE, ALt & Bt 2
Jois e SR ELt: BE AR 1) 4 48 F - TR0 B

2. EHHBEFESEENAFLTE
2.1. HRNS

WPl DFSS M —FrE, FEAESZFRIAN & B H H AR &a Rl 485 H FHB,
MR H TS5 SRR, filBR. BB EOR AR, TR TR HB A 5, HERME L, &
EIE R EORAAAE A B T80, B R AR 6 B A A& AL B BT A R T i
BRSO T A L AR R TS I RE, EAF A SEILANIAC L, B AR T AR TR
BT A BTH . WTH BIAEFEEIHT . Tolkitit. eIk AFLIFE f DFSS 8

22. BUFBKR

5E L7 RAZ DFSS 55 [ B BEB B 32 241 552 1% 7 5 5 (VOC) Vi 2 % 7 /3K . i 4 VOC,
EEMTIFAR P M, e ST, AHEERIER 7 fhA 5 PP &R, MESER Al
FIP= G BT AL 3R o TUH SR AERE R RS 37484 1 50 AMEAS, Jhrh 38 44 250 iy Bl % A A b B4
BRI A TR BN, o 76%. WP E T S ThREMGE A B A FOREET TR, SRR
PO TR B D RE R B R RS R s TRRELE . EHOTAE, T s Y
7 BRI L AR X (4] 1)
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Figure 1. Market research (a) Product functions; (b) Product position
1. miAAE@) ~mIEE; (O)~MmiE

BEBT B3 A EEAL S5 2 K VOC Fefb il TIEE S, @id QFD K VOC B2 R IT Nt A %
BERTR, MERAOIRA] . AR F ORI X T RAEAT S BT, e E T BT T AN T2 ER
[71e X T AT &G AT RIUH , FIER) VOC HEATIRRAMALEE, FIH QFD $&k7% / #K I
K TORFEACN BT B TR . 1 QFD ATl FE(E 1), Z/ 0 Gl 7 i B B UM IR i A
MIZhRERT RN, REWEEARR S KR T8, JF SN R sERE A IR, REF R AR A A
VN[N

2.3. BBFLK

DFSS (158 = BORMESIT A, BUF BN E BAE ST R BRI S, Wi A2 207 75 ZE VAR ™ i D e »
FEAFE=H5r: a) T T B INRE: b) QIR MRRVE SR R S S Ih R c) R
RAER AR B, £ T — BBt T At . X St AT Bha ek, AT BCR AT Sk X & TRIZ., 6-3-5 brain
writing, FEFEESESE, BEEENR . AVEEE W B ACR . MSCEE, I RS 2 Hri% (Pugh)
BATHES RS QU St . R4 B BOE U s SR B AR, 58 00 Pugh I #$E Rk 2. Horp
“+7 MR T XARME, 12855, “-7 MRIIEES TXARMF, 1L 15, “S” Sxihsft B,
AN 3.

i Pugh XUSCER LS BEATIERE, LRG58 M IIDIRE . AASRIHIEGE S 3, 1A R X 2 i &t
AT EERITE Y, BE 4 DR R AT o, mTERAE PSR, ORI, RERSSCIL THLAE T i ML 76
FERAEINRE, SACGRARK BIR BERUTF FISE B, PP, REHE N R T & B IIT 507 &
WS 4 TR BN . XORPILIE . BRB S8 5% Zrh 28 S B A p . o iz O M S5 1
XOHPLI, B RENE A S/ NI IE S8, SER I SEBLTSe e € MPIL (14 2); JeFh SO 2R R 48, 2
JIRGHERG WPOEAT I i E . AT SR AR
2.4. AL

SRS, B IDDOV MBI R iscit. IRAL B AR, RNk Bt
RS BE. SLEY BOM™ A AR Bt S HOAT A, A AR RAE T A S AS I 8] o (K 3t _E 3k 3]
A A ZE RO AL, I R GEA B R RPUEA TR ), B AR S B B EA Y, RSl
RET A2 2 /5K o AL BT BT BRI E SCH AR ST BRAR B B, MRS R 7 SEms . i IR SR . /K
&L IR &M ISR B F&IIE.
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Table 1. QFD Analysis
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D t B
SeREFHURT
el IR * 8+ SR o oo
FHAAMEFH 3 A =2 O O
H—RFEW
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BEAERT L 3 b oo
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PR3P LT
R 0 ! O oo
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Table 2. The second turn Pugh analysis
52 2. TR Pugh B
W& %1 W2 2 M4 3 W 4
w IR R X A 4 3
L & @
FEEFHU A g, T3] + + + + +
R RS FHL + - - S S
Fi— R FEBM T @ + ; + + N
PATEMWT, BEsEnl I + + - + +
REMS TE HL %ot - - - + -
S E R T px - s s - s
AW AR 2R - S S + S
FRAS + + + + +
HiE + + + S +
PRI FHA R, AVERE S
LAV 34 30 30 40 36
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Figure 2. Double slide rail mechanism schematic diagram

E 2. JEHREE

2.4.1. EX BFr&3EE (Scope & Objective)

AT 8 — 2 N e r= i FEJE L. 5 DFSS 28— M BUE S WA Fo Y AN R, B B 7= i e
VGRS T A= e 58 XA TRV HEN v : a) FETHIANG S, RRERIAMHAHNER: b) R
FIRF SR 8 ML B)E5A= i it H AR th 7 5, INGEHIFN D e 1 7 T K 52 S Sk Fe b el
WE 3 fivs, RGN =ANER: R T REFEAE(E 3(0)), X R HI DRI AN B2 = AR
RGUIRe T RGBT RE(1 3(b)). 058 B ARG ET 2 MAE VG N, 53t Bisk
RIEAE & SCRAERE FLa o i 0, SEENUR AR SCIE R, AR AL .

2.4.2. B TH¥E R (1deal Function & Signal Strategy)
Frig BRAR pR AR B TR B, B RGN H 2 75 KOG R . BRAR DT FRAR S BRARDIRES 1Y)
R, —ORUZARELIN . A0 E I EATT RN, M RA%, WK 4,

2.4.3. M@ EF5RME (Noise Strategy)

PR T AE B i AR v, AR Je ik ) s 5 48 BAR AR F ) 1, (H S %5 FE IR R
LI R DR AR AR P A, AR S AE . (S LG (SIN) 2 F SR A IR S AR N TR
FHS IR R BIRE ST, (SRR R ARt . AR5 2% of i, SINGBUR: HRPEE y i
K, SIN K9]

S/N = = — 1
IN =t e = .

PR T RERE BN, KR 8 FhME S, B ZEFRIECR N 3 R A TR 7T
KR, WA 3. Horf N1 NFEREE K T i 2 S 80N iR AR fr ;N2 e 8 T i R S 80N it

2.4.4. FIRETIREE
PERIR T2 AT RERC M ERAE DI R, O BRI AR b ol DAl i, K T3 IRghE) 2 4 .

_%%W%_ﬁﬁﬁﬁzmm[wj
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Figure 3. Product scope (a) Physical domain; (b) Functional domain

B 3. ~mdelE, (4%HiE; (b)ThaesE

Table 3. Noise factors
=3 BEEERE

N Work (Fed)

Figure 4. Ideal function model

4. IRIERHHRE

N1 W R R N2
[ AL DA whE]
5000 ¥ GZN 100 Ik
<0.02 mm i85 2 22 (B 5 A ) 0.1 mm

Table 4. Control factors
% 4. AIIRETE

5 IKF 1 KF 2 KF 3
e Z
AT R
;fi‘t‘;’
B3R 5 Sk A B 0.2 mm 0.55 mm 0.9 mm
C.EfE HHhla) [ 0.1 mm 0.3 mm 0.5 mm
D. &7 3.34N 498N 721N
E.BHJE 28 f1%H 0.12 Ncm = 0.07 0.25 Ncm £ 0.08 0.30 Ncm £0.10
FERME POM PAG66 PA66 + GF20
MUl TR S5 H A
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2.4.5. SEE& 3 (Run Experiments/Collect Data)
TRAE & 58 SR R Al ] 5, BT 3R R, BRI R AR AR, dEar L18(2M
3N5) IEACHFER (# 5)o W EF—HEIROIE CNC BALEAT HAIM M, MRS Ik R/l 4, $2

2.4.6. BiE573 4T (Analyze Data (S/N, B))
FRBEMIAEE R, AT PATHE H 5 M L (SIN) FIER AR LR R 2 (B), MREE A 2 47 1H5

S _ 1 Sﬂ -
W_10Iog[(F)( v B (2
Horr, r NS,

S, NG L L& R A,

V, NN T 2,

R AR, HEER I 6.
2.4.7. FMFAFAIA (Predict & Confirm)

W 6 BB, DRI EARE T A-F AT F R R m B B)MEMEEL(SN ), LA K
BT IR, AI4EE T A 7EKCE 1B R AE RE R R A

Table 5. Taguchi orthogonal table

F 5 EEXFEMR
FS sha
L18
A B C D E F N1 N2
1 1 1 1 1 1 1
2 1 1 2 2 2 2
3 1 1 3 3 3 3
4 1 2 1 1 2 2
5 1 2 2 2 3 3
6 1 2 3 3 1 1
7 1 3 1 2 1 3
8 1 3 2 3 2 1
9 1 3 3 1 3 2
10 2 1 1 3 3 2
11 2 1 2 1 1 3
12 2 1 3 2 2 1
13 2 2 1 2 3 1
14 2 2 2 3 1 2
15 2 2 3 1 2 3
16 2 3 1 3 2 3
17 2 3 2 1 3 1
18 2 3 3 2 1 2
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Table 6. Characteristic value and S/N
= 6. 45 EMEEEL

W& hh A
L18
A B C D E F N1 N2 B SIN

1 1 1 1 1 1 1 0.107 ~35.446
2 1 12 2 2 2 0.077 45508
3 1 103 3 3 3 0.041 ~37.548
4 1 2 1 1 2 2 0.105 ~37.468
5 1 2 2 2 3 3 0.053 -43.113
6 1 2 3 3 1 1 0.048 -30.237
7 1 3 1 2 1 3 0.071 ~42.274
8 1 3 2 3 2 1 0.048 -30.623
9 1 3 3 1 3 2 0.088 -32.124
10 2 1 1 3 3 2 0.036 ~47.205
11 2 12 1 1 3 0.085 52351
12 2 13 2 2 1 0.054 ~46.816
13 2 2 1 2 3 1 0.043 ~44.789
14 2 2 2 3 1 2 0.037 ~47.509
15 2 2 3 1 2 3 0.077 ~46.390
16 2 3 1 3 2 3 0.036 45755
17 2 3 2 1 3 1 0.068 ~39.150
18 2 3 3 2 1 2 0.054 ~47.985
T (B) (SN) 0.063 ~41.793

ﬂzﬂ+&+%+&+&+%+A+%+%zaw

5 ®)
FIFEDR T A FEARCE 1IN 45 R E
Ny = ATAFATATATATA AT 57149 )

9

A EH R A AT 42 R 35 B-F 7EAS[AZKSE R B BAR R 26 0k B0 (B) RS e U (SN, &6 T35 7 Flk 8.

B 7 M 8 KRR B N, e 5.

MERARRL R SR (B) A AT HIWT, G569 7 MHEF A 5 SR FAFKFE S 8UE L, o7 LLE H
K2 D E MK, MIEEELL(SN) A THHEAT FIW, 2567 8 AR 5 & T ARIKE 512 #UE
B, ATCUE HEE AL By C. F 2 K, 25675 85 M LA ER AR RL R s 40, B A& e IR &8 AL,
B3, C3, D1, E1, Fl. #R#E3 7 F13 8 s EMELL-P3ME, TRIEAGLE & I B AE R 2 R BUE (B, ) FIME

BEEE(SNy ), TR R
Pr. = +( M- B)+(B3- ) +(C3-5)+(DL-f)+(EL- B ) +(F1- ) 0096 (5)

SNy, = SN +(AL-SN )+ (B3~ SN )+(C3-SN ) +(D1-5N)+(E1-SN )+ (F1-SN ) = -28.98 (6)
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Table 7. Different Control factors 8
= 7. AHEEFAERERE R

i A B C D E F
1 0.07 0.07 0.07 0.09 0.07 0.06
2 0.05 0.06 0.06 0.06 0.07 0.07
3 0.06 0.06 0.04 0.05 0.06
We 2z 0.02 0.01 0.01 0.05 0.01 0.01
Herp 2 4 5 1 3 6

Table 8. Different control factors S/N
%< 8. AIREFAEIKFIEMELL

SN A B c D E F
1 -37.15 -44.15 -42.16 —40.49 -42.63 —37.84
2 —46.44 —4158 —43.04 —45.08 —42.09 —42.97
3 -39.65 -40.18 -39.81 —40.66 —44.57

& 9.29 4.49 2.86 5.27 1.98 6.73
HeF 1 4 5 3 6 2

Factorial Effects: S/N Ratio
~ A1TA2 ~ B1B2B3 ~ C1C2C3 ~ D1D2D3 ~ E1E2E3 ~ F1 F2 F3 ~

-34.00

B o e

wi & V-

-49.00 -
Factorial Effects: Slope

0.09 -

007 | & P 2 @.‘ a

005 -

003

~A1TA2 ~B1B2B3 ~ C1C2C3 ~ D1D2D3 ~ E1E2E3 ~ F1F2F3 ~

Figure 5. Response plot of control factors S/N and B value
E 5. AREFERIEFIEARRE Y + MEE

2.5. Z5RIE

RIS, BB TR S EU, AT IR, RO S B E XS B,
PABAATRNME RO HER P o R TN ANIGAE S5 R 25 T4 9, WRAE R, Akttt Ja BARRIR AL B 0 EME
AN AR ZZ 0,024, f5WEELAHZE 4.78, PIEHGE, BUINSRAT{E . LfbBeit e, SIN HJRiit#m 1 8.84
dB, KA 7, TR R TR E U K R GRS S T 64%. SRIROLIL S A EE B
HEP AR (] 6), JFXS HATAIGLRS A, 13 7 AT AEDWL S BIO0A Al G 7= S A i v i 3R
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Table 9. Confirmation table

= 9. AR
Predicted Confirmed
B SIN B SIN
JEBETE 0.065 -37.823 0.11 -35.84
efe it 0.096 —-28.98 0.12 —24.2
Z1H 0.031 8.843 0.01 11.64
Figure 6. Optimized product model
E 6. HiitiarF=miEay
Initial (SN=-35.84 dB, 3=0.11) (Optimized SN=-24.2dB, [3=0.12)
80 80
60 - 60 -
40 ne 40 + N1
+ N2
+ N2
20 20 -
0 T 0 . :
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000
Figure 7. Test and calculate result comparison between initial and optimized design
7. EFmiR TR St EE Rt
1)
6
% RGP TE =100% _(Ej =64% @)

3. &

ARG TR A, LB TR BT A H AN, CIH H bs LT FEE . 2
SRR T RARRIE K BT F R, SRR f S R Pugh TR & HEAT 16 FE
I e AT B DCRBCRT RIS XM S 4 A B bn. AR BETHRY B, 2 SO it 7t B
PRAITE R, EAZBETTRE, EARRE KT T, BT OSER RORE IR, fa R B R
mBHA G, A R RGRENEE S T 64%.

ASCE BN TUAE 3 IDDOV R TF A 1 2 25 7 7 SR (0 4R B0 7 B B LR, SEBIL T 7 A i
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IEEIF R AR B SEERIER] DFSS 2 — B i KMttt B ] TR Sta0 B4E07 50, Ak
WA B CRZG i, RIS 3ES AN )y, BUNAZEm) KRN R2E S M P2 DRSS TR, 1
F & T A RAE R -

L& #k (References)

[11 Sk TR ATERIDEEM]. dunt P E RS HikE, 2011

[2] #Bi%. 6Sigma Wi /EIRZE TN A[I]. VK% THE, 2006, 28(10): 892-896

[8]1 JrHURTRAEHR, TKEFS, WIME. VIR DB TI). T E B EEOR R E, 2004(4): 52-54.

[4] i?gz%%ﬁ,?Wﬁ.%?Qﬂ)%ﬁﬁi&ﬁ%ﬁ%ﬁﬁ%%%ﬁ%ﬁﬁm.mw&&%%%,mwm:

[5] Shen, X.X., Tan, K.C. and Xie, M. (2000) An Integrated Approach to Innovative Product Development Using Kano’s
Model and QFD. European Journal of Innovation Management, 3, 91-99. https://doi.org/10.1108/14601060010298435

[6] Zhang, R. and Liang, Y. (2017) A Conceptual Design Model Using Axiomatic Design and TRIZ. International Journal
of Product Development, 4, 1807-1810.

[71 Escr, FMEE, % TRIZ QUFER SR R EM]. Jbnt Bl H L, 2010,

[8] Barrett, J.D. (2005) Taguchi’s Quality Engineering Handbook. John Wiley & Sons, 49, 224-225.

[91 EWE, BRI, VHEMN, Bt T HOINERRELCRICRYAIE Fa ], UM TR SHAR, 2017
6(2): 188-189.

Hans Xl
BTIBARE e =20 T A5

BRaRTEWARS (QQ. Tl A B )
N DT 5t A58 FO 39 T

24 /N DA SR S I T e )
RUFRILE L BERR

b B AT

IR

A 2% 7 25 e IR

Noakowpr

AEE S http://www.hanspub.org/Submission.aspx
HAFIHEAE : met@hanspub.org

DOI: 10.12677/met.2017.63032 269 IR N EASE N


https://doi.org/10.12677/met.2017.63032
https://doi.org/10.1108/14601060010298435
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	The Application of DFSS in the Electronic Equipment Management System Design
	Abstract
	Keywords
	DFSS在车载电子设备管理机构开发中的应用
	摘  要
	关键词
	1. 引言
	2. 车载电子设备管理机构开发过程
	2.1. 识别机会
	2.2. 定义需求
	2.3. 概念开发
	2.4. 优化设计
	2.4.1. 定义目标&范围(Scope & Objective)
	2.4.2. 建立理想函数(Ideal Function & Signal Strategy)
	2.4.3. 噪声因子策略(Noise Strategy)
	2.4.4. 可控因子策略
	2.4.5. 实验设计(Run Experiments/Collect Data)
	2.4.6. 数据分析(Analyze Data (S/N, β))
	2.4.7. 预测和确认(Predict & Confirm)

	2.5. 结果验证

	3. 结论
	参考文献 (References)

