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A Study on Tolerance Design of Mechanisms Using the
Taguchi Method

Kyoung-Ho Park*, Hyung-Suk Han* and Tae-Won Park**

ABSTRACT

This paper presents a method for tolerance design using the Taguchi Method(TM) and general purpose
mechanism analysis program. Also the method is tolerance design with repect to performance improvement
of a mechamism. To use the orthogonal array, mathematical model of a mechanism is established and
experiments are carried out by the general purpose mechanism analysis program. The contact model is
used to consider a clearance effect. This method is applied to the VTR Deck mechanism. This method can
be used in tolerance design of general mechanisms.
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4 4y
Ay H N
N

w
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T BAE 3¢Eo2 A A3 18 ol e
7} o] AL,
r. =t000= 0.0150}
oA7lelM FARE m,=001°] 53 EXf9
Adetd €, oj¥ez FAUSFLES A
Table 39 VehiSicH

Table 3 Tolerance Variable(noise factor) and level

2
F&
AR
' ALY

tlo wmlo

#®
%

Level
Tolerance Vrizble 1)) 1) 1)
X =0.041 0.000 0.041
X; 6,002 0.010 0.018
x, 000 0.00 0.04
Xe -0, 021 0.000 0.021

202 AAF ApHAES NPt g
£ Lg(2'x3") & Adsden] Table 49 21
2345 9ol FAUSE FISAT wy AoigE
£og 7]78A L2139 DADSS ol 24
e sa5a ARy & ek FAAN BE 9
A APz ylA BEZ T=30°¢ o ARz d =y,
30°)o.2 Jehe Table 49 2t}

Table 4 Orthogonal array Lis(2' x3")and
experimental value

Hoise Factor (Tolerance Varisble)
Ko.of Exp. L A A
Coluan Fusber

4 5

Deviation Val,
{d,=y;~30)

15345
1.5198
0.5520
1.7504
0.7510
-0.6507
-0.6576
-0.787
1.6382
0.8649
2.3686
1.35%4
0.9146
=0.6191
1.4100
-0.7559
0.8004
~0. 710

e w3 O A e L e e

10
i
12
13
i
13
1
11
18

e B he ta KO e G € he G D st e S = 3 8 — e
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Table 49 A%t 45 o143t 2 (8)el Ja)A 4%
B3R 9 3% §,=30.00250] 3, A (11)o) gJaf &4
& V,=5,/18=1.6668 |t} = HAHE EAHEMN] 4
A FeEAAe] gt % S, 49 o
A, A FARTY 1A, 24 SAEE S8, € 4
(10)el] oJzA FeA L A8 F S,& (Tl oA
TG, gepa) BAENEE JEhE Table 59 #
o}

Table 5 ANOVA Table for deviation value (d=y,-30°)

Factor f S \ p(%)
» 1 £.3303 5,380 .68
X 1 7.929 7,829 25.84
X121 1 g.0m3° 0.0723 -
X, 1 0.0941 0.0941 0.60
X;12] 1 8.0007° 0.0007 -
X, 1 11,7985 11,7985 39.07
X;f2) 1 0.2104¢ 0.2104 -
X[ I 0.8890 0. 8890 R
X121 1 0.0424° 0.0424 -
¢ 9 0.6858° 0.0762 -
(© 13 (1.0116) (0.0778) {810
T 13 300025 100

(e) is error variance by pooling °factors.

2o 530 Aoz YA donz 4(6)d 9
4 Az 45595yl FAE% 2t Bl E 13
2 24878 TaRY

Bipy = -19.7006 , By, = 3.2981
Bopyy = -11.0698 , By, = 1.5989
By = -24.1846 , By, =3.5943
Bapy =12.9607 , By, =-2.5112

s 2. o714 AlzHle] B4 yol vl e xel 1%
£ 27 E ] v} o 6o} AE A} B E=RolA 3
oz AYS Fdsa MY P 2R olfe
2337} Al2wle] BAA ] HAE Yoo Lok} g
£ A2 AR oz glah] dold). & AnlAA
@ 24 a3k 143 Ha ton BAAEN1I)E
142 3te) GHRe Doz 2ase B, 7]
FoA dedoz Faass oA ETE 14 v
o 49e 2e goln] 23EHE 1T 4 U= TAL
Ao) AR 24 aAA neidle H2e TAS
438 £ gloeld slge,

75

ooz A(13)d <sliMd A2E Faie AAXIE
o ENE 238 + ot Aady FEA 9 3 LHY
' 30+2.00C) 2 27l 2R}

FEA7 @ =072 7HE o 4(13)d SN 23
g EAE Agsta o) AF 8 Fag EAY zAsA
el A A WHEe S 53 A(11)d & 7
A3 2 (14)9) g3 LARAE FHEHH

V; =1.1798

8 = x\/ﬁg(o.on x Vg x (i +1)
n

e

- :\/8.28x1.1798 X(Tlé +1)

= +3.21()

oo} Table 69} HoAT} E§ & =06, d=0.5 I
9 2zt Q28 T EAS AH 8 N EsY A2
& 349 249 2 A3 AE Table 691 UehARIT),

Table 6 New tolerance, variance and error limit
with varying weighting factor @

Initlat 4 ty(r,) ty 4 Y; s
Tolerance
0.10 ﬁ: 0.10 0.08 1. 6668 kX 1}
New Tol. t () t f v; I3
[
0.7 0.07 3‘; 0.06 [(B))] 1.1798 k%)
0.6 0.06 s 0,05 0.09 0.6323 .35
¥; 0.05 | @ | ow | oo | oawy | Lo

3.4 224

oldeg FAEA 3 wat VIR 29 =
FEd Agaqct. sAnlgAA FAd A 77
5T AR FALA A A A2l
4%5S TN He5HA ¥F S A2g ok 34
€ g9stuct. AARe 2019 7l ASRES IARE
2k x# = R15.651.00(mm), k, +1,(r.) = 0.00:32(mm),
ky x 1y = 21.00 2 1.00(mm) K, = ¢4 = R1.50 +0.05(mm) ol
Nzds BERT HELPENE T=0=30+2000)
ot HAFHAA FP A J]FAF LS
ki = R15.75mm, k; = 0.00mm, k; =21.10mm, ki = R1.73mm
2 A3 Ha ade 45543 30" LANA
.
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g =24 AAE FAEA A& FPT Fo) 2
7190 T B, 282 7HeAd whe AEA 89d
#2198k EA7F Table 69 A|AIS A glot,

z719 A% EAEH #4F V=1.666808 %
2AYAE 6=3.82"olt}, 281 715H D =059
g A2E FA BAE o =005mm, 6(6]) =10 (mm),
£; =0.04mm, t; =0.08mm o] ¥4 V' =0.4229 o|nj
F3E 2AAE 6" =1.92° o]tk A 4(15)9]
FH2AFA 2.8 9ot FH2AE WEFE A7)
9 At EAE Aoz 27

Table 6914 2719 &4 13 N2& 34 £} 8 ¥m
s galgko] 0.05mm7Astg s 39} £ & 0.06mmzt
&, t, gy e 0.03mmEstsg o, A 5(r) 9
5(r;) & vlxstd 008mm37letgich. & #4F Ve
Vi & Wmatd 124397} asiglan #39 s8ei
s & 8= 1.9°7F AAgAT. o] AFAE Table 59
Hlwste] AESHE Al2gld uAE 71z P 7L Fabd
F x,dv 39.07%=2 7H A4e A2y FaEsd S ¢
< Utk wabM A 4e 24 0.06mmz 71 Bol
ZArEh. B FARS I 72 25.84%0]H
t1e] Zage 0.05mmojch. e FAAS x,9] 719
EE 06%0] 22 Aagd vAe A S¥=st 7}
F Aon FAAS xE 271%)th IHER B4 1,
£ 0.08mmz 717 ©o] 37t t.& 0.03mm37Fet
Art. A L Table 59 Table 6& #&31E Alx
Hof vl & 7o 2e] o] duHez & Wgord
gholzhd 2719 AR AFA 238 FAe A7l
Faste WEoE APy Al2dd| v 79 9
go] A er o A24E AFA 23€E T4
a7l F7kelok &2 £9% RoFa Qi oldez
A3 4 7| Heus FAE 268

k| £1] = R15.75 + 0.05(mm)
5 £07) = 0.00:335 ()
K] + £ = 21.10 = 0.04(mm)
k; £, = R1.73 £ 0.08(mm)

ojth, owfo] Alxgle] JeFHA% eA@AE o=
7 o] 44t

T+8" =30+1.92()
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4.2 B

g epel Aoz tgd 2L oHT 97 Wy
e84 g

1. Al2dld A& FaAse] N (sensitivity) &
Z2Asle) NAF FARFE FAFRTH) L A7)
e wgeg, T3 FaAee TAFE FTMIE B
go 2 ARste] Ao AAHIET JFo] NHad A~
S 710 dx, A58AY v dale A
ZA7A 22AZ 4

2. A28z HEo g 715 3AE Hol e
AL 53] o8& 7179 FAEANN FEAHQY
AATE =3t A4S AFE AL ArsieH,
534 (performance improvement}e] ZHolA A2
& FAEL ARdgons 23 g3 £, = 3
A3 AFS HAAES iz it

3. 449l 7] (mechanism)d FHAAZ st
eH 7129 &4 H2Rt 4PAYYd 7128 F
T 719 el Qg 2L A3 o2 AdH<
FEo| Ago] £E3 Ao FESA $4F ¢
Rem, delewolAg FE3le 7|79 Z7)HAGA
oA 88 & & Ut

4. Fo 2 HE Azu| 43 FAsA N LS Hard
A7E AR S FHL Fol dukdel 7] 79 7
A7 AL g AF7t s ojok xR HFAH
Fterm)7H 2 E 4 e FAAH A AN} AF
7F A ojof & Aoz 7Y},

ox 2

O
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