2,000

2502

31

S
—






3.1



3.2



3.3



3.2
(Vv
(Center Hole)
(Center Bolt)
(Semi-Elliptic Spring)
2
(Overslung) ' (Underslung)
1
(Spring Eye)

(Fixed end)
(Shackled End)
(U-Bolt)
(Sliding end)

NIP

52



53

I (Natural Vibation
Frequency)
(Spring Steel)
2 2
, - (Heat Treatment)
(Quenching)
(Hardening ) (TEMPERING)
WV
5
1
45-60 .
051 |

I (Part)



50-70 .

12 |
70-100 .
2-10 |/
Part Number
( )
70-100 .
2-10 /
1 ,












SHEARED LENOTH(mm.
N qrEA SIEB T&AL) Wd.MATTh. 'W W Wf?
1 7% 7 58 M0 D 8K
2 818 07 155 0 630
3 650 60 130 9 640
4 69 0 UB 580
6 &6 108 510
6 44 8 460
7 408 606 39
6 MW 68 340
9 % 666 260
0 26 ) 220
1 169 ke 160
L W v 120
5400
M6 65 130 650
N «TV PART RWRK | SEl lEPND
§B7422128 CENTRR BOLT  *12X126 g W -
NI310 CNERNIT 2710 d 0 -
3 LRSS BUH U866 £ 030 1B
4 W60 QP Ki6H 4 050 68
— em— % B/7O0 O Bu6B L 0T ¥B
CRI0% CPBAT 105 4 0160 598
2 7 ONBB  CP NUT 6 4 00U
T 6 CPI7L PR X7l 4 0060
9 RTL005 RIVET 0525 4 0080
No. 2 A No. ADI AB. No.3,4,6-8,10-12 AB. 219
REMARK STANDARD SPECIFICATION 13t Kpmn. 109 i ML WOTROERET wutl AT ROTN
HARDNESS - BOTSPMN  mm. PAD TYPE MODEL
SHOT FEEKING - TENBON SCE AL LFARS 90 10 ¢ D¢ LENGH STRESS
PRIVER  SHOT PEEN SUXPACI ol 013 R,
GUFHITX CRAS 1Al GONIACT SLFPAD NRML 140 14 T 0 RV
ASSY PAINTING  BLACK PAINT QAE RN G ARD
MAKINO 1 MARK ORGINAL DRO NO MY 2o 62 1R 80 N )
ON LEAP N0 TENSION SIDE ST %% -100 19 too DATE
STING 411 -138 26 w

3.7



3

PROCESS CHART FOR LEAF SPRING

A =
BE RNONG BLHNG AR QAUPASSY

HERIN  QTTTo

ABRY A AW
SFITING

A ¢
PANTNG &,
MRING o
PAKING <

FINISHED GOODS

38

59



L. / (Shearing)

120
X
2. 10,15,30 (DIAMOND CUT)
10,15,30
, STRENGTH
! 1
11-12 .
3. i  (RIVETHOLING)
2
1
2.
31
32

900-100C



.

[}

} (EYE FORMING)

- 15

&

aw (TAPERING)

aw (HOOK)

(PUNCHING & DRILLING)

(Revet Holping)

100%

(PARALLEL CUT & WARP FORMING)

HYDRAULIC

5-20

61



Spring

9 (CUP)
} ,
}
101  (HEATING)
}
5 . 20
11 72} (SHAPING)
} (CAMBER) 2 2
L 2
2.
} +15,"0
[20 /" (QUENCHING)
60-80°c
5
(TEMPERING) SPRING
13. (TEMPERING)
}
1. 41.8-47.1 HRC.A

62

880- 950°c

480-500°C



14.

15.

16.{
161
162
163
16.4

16.1

16.2
(pin)

16.3

16.4

(SHOTPEENING)

(PRIMARYCOATING)

(Eye grinder)
(Bushing)
(Reamer)
(Clip assy)

(Eye grinding)

(Bushing) bush

(reamer)

(clip assy)

bush



¥ -

17. 2 (SHAPE CORRECTION)

shot peening

curve

18, (ASSEMBLY)

(NIP Stress)

+-3
(9ap)"  (shape)
2
19, I (SETTING)
stress 120 kg/miti2
load (kgs)
stress 40-80 kg/mm2
20, (PAINTING & MARKING)

25

24-25



10

7-10
3 (MARKING)
marking
PIN REAR  FRONT

*R  REAR( )

*F FROT( )

x TOTYOTA, MITSUBISHI, I1SUZU

*PIN (PART NUMBERO

* (MODEL) ~ TOYOTAHILUX, MITSUBISHI CANTER, ISUZU FASTER-Z

PIN (10)
marking no.| 1

21, A (PACKING)

(nallet)

65



34 '
1
33
32
35
(Process Inspection)
Sampling)

(Control Chart)

SPC Cp.Cpk

SPC,Cp,Cpk

31

100

100%
(Acceptance

(Process Capability)

66



1

« ()
? fa)

« 'UK(

(@l fin
]

J Silencer

0

0
0.636
1325

0

0

0.520
0412

102
0.873

0.769
0.566
10

0.315

2540

a.8

0 0

0 0

0.867 0
0769 008

0.596 0

0 0

05 0

0 0
0398  0.89

0.89 0

31



11
12.
13.
14
15,
16.
17
18.
19,

31()

0.343

4.435

0.809
0
0

3.634

2.650

05

2.810

2540

0.53

4.550

0.269



} Silencer

3.2

10.5+0.5:0
Q7 .
560 +- 15

L+3.0
L+30

2043
} 105+ 050

L+ 15
(ah) < 05

+25

+3

Cp
084

0.82
0.9
105

0.39
037

0.14
108

197
23

119
052

Cpk
08

023
0.9
0.89

0.05
0.05

01
0.76

031
06

0.94
052

%GR&R
1256

573

17.63
127

2158

2.06

2411

10.72
26.11
282



10

85+0.5-0
3+0.5
455+ 15
(ah) <05

L+1
t+05
1+05

940+ 10c
14- 16
830-860 ¢

60 - 80c
23-2.5 HBD
510 + 10c
2.9-3.1 HBD

+25

37
0.658
212
061

163
163
192

06

022

0.69

167

Cpk
031
0.06
21
061

09
069
128

0.52

012

038

137

%GR &R

93
51
309
93

528
22.57

39.01

22.68



1

12

13

14

15

16

3.2 (

JW

510 + lo¢c
2.9-31HBD
50+0-10
80%

<9 /
05-06

80%

15

178 + 3

350 - 550

1110- 1234 22

210  c¢=90+3

M=226+-7%

M+H = 6.68+- 10%

30

0.59

G

167

0.97

0.78

0.2

0.66

«

K= Load /Defection

0.29

Cpk

137

0.46

0.78

0.16

0.42

0.29

% GR&R

22.68

21.88

18.85

9.94

291

15.02



17

3. (

-’0]+

Cpk

%GR &R



Silencer

yA

VB

3.3

«

10.5+0.5-0.0
<05
L+,-15

400(+0-03 )
300(+-0.25 )
L+-30

L+-3.0

+25

20+-3

10.540.5,-0

L+-15
<05

5/100

5/100

5/100
5/100

5/100
5/100
5/100

5/100

5/100

5/100

5/100
5/100

«

(Inga-xxx)

INQA-XX
CSQA-LS-003
(W1-PD-001)
CSQA-LS-004
(WI-PD-001)
1 CSQA-LS-005
( !-PD-003)
(SQA-LS-006)
(WI-PD-004)
(SQA-LS-007)
Silencer
( 1-PD-005)



10

1

12

13

14

mi

-mm

33 ()

85+05,-0 5/100
3+05 5/100
455+ -1.5 5/100
<05 5/100
2 .
+1-25
L+211 5/100
t+,-05 5/100
t+05 5/100
940 +1 10¢ 2
14-16
830 -860C 2
» 5/100
CSQA-LS 011 5/100
60-80 C 2
2.3-2.5 HBO 4 130
510 +1- 10¢c 2
2.9-3.1 HBD 4 115
50 + 0-10
80% 0.59
<9 l
0.5-0.6 1]
80 % 1
15 5/100

A

(WI-PD-005)

(WI-PD-007)

(WI-PD-008)

(WI-PD-009)

(WI-PD-010)
1
(WI-PD-011)

(WI-PD-012)

(WI-PD-013)

(SQA-LS-008)

(SQA-LS-009)

(SQA-LS-010)

(SQA-LS-011)

(SQA-LS-012)

(SQA-LS-013)

(SQA-LS-014)

(SQA-LS-015)



15

16

18

19

178+-3 |

350-550

1110- 1234

210 ¢ =90+, -3

M=226+-7%

M+H =6.68 + 10%
30

100%
100%
100%
100%
100%
100%

5/100

5/100
100%
100%
100%
100%

K= Load / Defection

(SQA-LS-016)
(WI-PD-014)

(WI-PD-015)

(SQA-LS-018)
(WI-PD-016)

>1



3.18

(Claim) 1

(Tolerance)
(Calibration)
6. 5

7 (Machine Capability)

(Precision)

100
(Central Limit Theorem) =30

100

16



3.9

i



81 O 1

82 Cp 1

10.

100%, (Check Sheet)

(Continuous SamplingPlan ~ CSP)
1 QK
11 oK 133

12 QK 1

13 QK 1
0 QK 13

QK1 19
3 QK 1

(Control Chart)
/ 18

12

14

78

(Detet)

133 13

133

CpK 1



U CK 1

15, CK
K1 CK
152 CK 1
16 CK 1
(Control Chart)
7. CK 1

(Detect)
100%
(Continuous Sampling Plan
18

B C K

15
1 16
17
|
cKL /
(Check Sheet)
CSP)

79
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