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Design Automation of the Compressive Coi! Spring

Hyuk-Hong Kwon*, Sun-Jun Chot**

I Abstract !

Springs for vehicle suspension control the vibration of a car and influence on the ridability, safety, and life of a car. In

: the paper, the computer aided design program has been developed, which design the leaf spring shape from the given spec-
|

to increase the accuracy, and feed back to the design input.

Knowledge(d # 2] 41}

ifications using basic theary and the expert's knowledge, and the design results are checked by the analysis theory in order
For the purpose of easy use, this program consists of pull-down menu and interactive input mode. To prove the effec-
tivencss of this program, two springs, of which one is symmetric, other asymmetric, are designed and analyzed, and the

outputs are compared to the experiments. Considering the tolerance of the given specifications, the results are good.
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Fig. 1 The scheme of the coil spring
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Fig. 2 The deflection correction factor # Curve
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Fig. 8 The output of coil spring design :': ﬁ 131830
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Table 1 The input for auto-drawing

74

1.1

2. 73! ~~ EOF !

~~ g

28 0¥ 2el 74

i

—

&)

@

#NOTE
#TABLE
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Table 2 The example of input for auto-drawing

FILENAME : DASCMETA DAT

#COIL-CYLIND-PRESS #10992.7
#0001 A2 #DIMENSION FND #4020 120.0
002 SUPIA, SAES25 #TABLE #O2L40
#4003 NB9 (COACH, VAN)  ##0010.0 #4022 189 ~ 240
#5004 FRONT COIL SPRING  ##002 400
£H005 DWS-5-K-0004 003 872 H#TABLE_END
#DIMENSION #4004 1457 #NOTE
#0115 ##0 1908 #4001 HRB 495 -~ 555
4002 115 #5006 28 #4002 70
#1003 100 007 230 003 005

_ #4008 2145
#4004 130 100 1703 00429
005 6.5 010 145.5 ##005 10.5 mm SEAT
#0645 #011 {075 TURN)
#4007 320 #1230 #i006 FLAT SEAT
#4008 140 BH013 65.5 Hi007 159~ 270
#1009 245 #4014 1095 #B008 352 ~ 1192
#4010 RIGHT 015 1353 #0093
#4011 PIG-TAIL #4106 #010 P2-35 Kgf~P2
##012 open-PITCH #107 #H011 P2~P2435 Kef
#1013 500 108555 #NOTE_END
1014 18
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Table 3 The coil spring specification for the design

Smciﬁc- Bar dia. | Coil dia. Design | Allowable| Spring
ation (mm) (mm) Load Siress: Rate
Cars (kgh) [ (kg/mm’)| (kg/mm)
1500 | L6000 70.00
Passenger car 515.0 280
~ 1600 | ~180.00 ~80.00
1600 | 106.00 50.00
Small bus 87.2 12.00
~18.00 | ~108.0¢ ~70.00
Table 4 The coil spring output for the design
D“ig"! BardieCol di Actve To E‘{lj: Spring 'f;'n“;‘i e || Wit
esul eight | rate =
(mm) | (mm) | toms |iums o m 3
Cus g (ke Factor| (kg)
Passengercan) 15,10 {7000 | 178 [3.38| 8806 | 280 DPRSS3l mo7 |13 ([ 19
Smaltbus | 17.00( 107.00 | 568 | 74313608 1200 [PS20.58} 5987 | 124 447

Table 5 The data for the coil spring analysis

Dat End sh Des} Fi

w Bar dia] Coil dia.| Total o hope ]es:gn Fee

oad i height

Cars (mm) | {mm) | tuns | Upper | Lower kef) | {mm)
Open

Passenger car| 15.10 | 170.00 | 5.24 | Tangent 5150 | 352.00
taper
Closed

Smallbus | 17.00 | 107.00 [ 740 |Tangent $72.00 | 286.00
taper

Table 6 The experiment results and analysis output of coil spring

Result Spring } Stress (kefimm’} | Solid

raKg

{kg/mm)

Solid Tead | Cutting | Weight

Cars Design| Solid | height | {kg/mm) | length | (kg)

1207 | 5994
1210 | 610

12471
1252 | 136.1

13564 181434

18200

24875 | 432
4360 430
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