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Development of Composite Stabilizer Link

using Injection Molding Process

Lee. Jang-hee

Department of UR Interdisciplinary Program of Mechanical [ingineering,

Graduate School. Pukyong National University

Abstract

In general automobile stabilizer is installed to increase the
stability of the automobile by creating a resistant force for
counteracting a rolling motion of an automobile body such as during
sharp turning of the automobile. The stabilizer has a L-shape
torsion bar spring installed between a suspension arm and the
automobile body to compensate for vertical vibration. Genarally,
the center part of the U-shape bar is used as the torsion bar
spring, the center part being connected to the automobile body via
a rubber cushion or rubber bush. Each end of the U-shaped bar is
connected to a suspension arm through the ball joint

Objective of the present research is to increase the holding
strength of the synthetic resin housing of the metal ball joint to
prevent the ball stud from pulling out of its socket and enhance
the durability of the ball joint by the application of composite
materials,

Therefore, a composite stailizer link was designed and fabricated



by the injection molding process to overcome several weak points of
conventional metal made stabilizer link, [.e., heavy weight, lower
pull-cut strength and higher torque. based on the real test in the

field, the developed stabilizer link was wel adopted and full filed

the prescribed design conditions.
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Fig. 2-9 Stabilizer bar swing-arm length
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Table 3-1 Material properties for Polyacetal

Properties Unit Homo-polymer Co-polymer
Viscosity 1.42 1.41
Tensile strength kgf/cn 705 620
Tensile strain % 40 60
Tensile elasticity kg f/mnt 31600 28800
Bending strength kgf/en 990 980
Bending elasticity kg f/mm 288 264
Compressure )

kgf/cm 1270 1100
strength
Shear strength kgf/cn 670 540
Impact notch kgf « em/em 76 6.5
Hardness rockwell M94 M80O
The coefficient

o 0.15~0.35 0.15
of friction
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Fig. 3-11 Part design of model 2

AFAAe 2o gt FzE AL Fig. 3-113 #Zo] faeld (%

d2)0.2 Fig. 3-9¢ A=Ayt gel w42 sF7c] #{ FolA ap7]

Re2e] ok A 2 ofo] E fFEdddte] ofM= o= A
=R 1Egs A YEA V1A FEE oA shi: A=l

AF AAANA Ebst



. Al traps

o Weld lines

e pressure

Fig. 3-12 Analysis results for model

- 47 -



paiyang e arcize il

Fig. 3-13 Part design of model 3

HEPLE At E F4(Ed3)ez g 3E Fig 3 138 oy 74

By

_4] 701—

=8 ®ol7] fs Akl F4E st ok 2E3e o dF A

A} 29 5Fo] AztoF Wl F 27 wol # 9

18
o
i<}
fo
fr
o
NS

AFe W o] A WA Ao AZHAG Td TyHoe A
Fo 2 dre) 8 Ree 2 Fgrol Wrgld dojne] AA |

AH FrAste 28 48 w0l A=A

- 48 -



«  Weld lines

Fig, 3-14 Analysis results for model
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Fig. 3-15 Part design of model 4
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Post-filing Clamp force vs Time
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Filing: Co-¢ orientation
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A AgE the Table 4 19 2 dgxdoz 53Ut

Table 4-1 Injection molding conditions

Conditions Unit Value
rear T 170
Cylinder .
center C 185
temperature
front T 190
Nozzle temperature T 195
Melt temperature T 195
Mold temperature T -
first % (max.15,190 N/cr) 50
Injection
Pressure ~ ;
second 9% (max.15,190 N/cm) 50
Packing time sec 3
Injection time sec 3
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Photo. 4-5 The change of design for headpart

Photo 4-69 13 @ A2l whet Q934 ARAAR ~edeh

o]z e W4 thehd ol

Photo, 4-6 Configuration of stabilizer link

by design revision
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2 23 AEAE A9
HZ Mz AL ez 482AS 57HAZ ol Asaels
dAstd e, dFEAE Table 4 29 #Zoh AAEAYE7e] $#E 140
tonol®, AbEH 2 A9 HAAESte %2 gAY oy, AMESE
T mm/mine] 2 AFEAITFE secero|t) @l ¥ &% 50 Colt)
Table 4 2 Injection molding conditions
< condition 1 >
Injection
pressure 55 60 70 60 50
(%)
Injection
velocity 28 70 70 60 60
(mm/min)
Packing
pressure 0 50 80 ™ 70
(%)
Packing
time 0 1 3 3 4
(sec)
< condition 2 >
Injecti
mechion 50 55 65 55 50
pressure
Injecti
rieenon 28 60 60 68 70
velocity
Packi
Acing 30 50 70 75 80
pressure
Packi
acking 1 1 3 3 4
time
< condition 3 >
Injecti
riection 60 65 75 65 55
pressure
niection 60 60 63 63 70
velocity
‘k'
Packing 16 50 70 75 80
pressure
Packing 1 1 3 3 4
time
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condition 4 >

Injectic
njection 65 70 30 70 60
pressure !
lmect?on 55 68 70 72 70
velocity
Packing 35 48 60 75 75
pressure
Paftkmg 1 1 3 3 4
time
condition b >
Injecti
njection 65 70 80 70 60
pressure
Inocti
nJect?on 55 68 70 79 70
velocity
Packing
55 58 70 75 75
pressure
Packi
a<.: ing 1 1 3 3 4
time
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Photo. 4-8 Tensile & compressure test
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Photo. 4-9 Fatigue test

3 39 2 39 -
1kN(102kgf)
0.5kN (51kgh 3
SR -
~0.5kN(G1kgf) —= ~ L L L
—1kN(102kgh
I cycle
-9
200000 cycle’ X5Hz XLoad 2900 times
Fig. 4-1 Fatigue test condition

-72 -



424 EAAY

Ea 9e B Fehay v ARYEE debrs Agelth 4

i

E 3o} AFQ) Y AFL PETFo] Aot ~uMetol Aol T

>,

}

20 A% 9 F B supdvelqe) ARyl RRHUE

=%
A
-t

]

#(skin shear stress)E WAAA #AFe] kAo FAE doz 5 9)
oh. B3 2gletolxiele] o] W Au S Foln AL HME7)
A3l A 28 Al o) HdlBde ALgsrh. AlAAE: 2R A

Aol BZQIE TEAAg7]olt} Photo. 4 10 A @A A Vel

Photo. 4-10 Torque test

-73 -



425 vt Y 7EAE

dnbE o2 ~eRletol A o] FHeopR iz Bl ~yluleolx FAlete] AR
Folth ALEE 2o $FoR Qlste] Byte] AR} vl E o B
webe] okafx] Ho] whAt= A 9-7b rh olo thEk AT HAFo] wpEy
TA R (wear test)olth, WrtR A A e de 2o dukd xRz
Table 4 33 't} Photo 4 112 s 7A@ A9 WL UERA A}

Aol ),

Table 4-3 The durability test conditions

Ball joint
Test Repetition |Rrepetition
Cycle | Atmosphere
order e . load Hz
oscillating rotation
angle angle
3430 N
1 +12° +32.5° 1~3 Hz | 200,000
(350 kgf)
dry
2450 N N
2 +7.5° - _ 1~3 Hz | 600,000
(250 kgf)

Photo. 4-11 Durability test
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Tensile Load Test
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Test No.

Fig. 5-1 The result of tensile load test
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Fig. 5-2 Torque
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Fig. 5-3 Torque test after durability test(apply M0S2)
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b MR

Fig. 5-4 Torque test before durability test(apply WSz)

Fig. 5-5 Torque test after durability test(apply WS2)

floll vebd 235 MelsiRw obel me}p g

Table 5-1 Torque change depend on solid lubricant

Ttem Lubri. MOS2 WwS2

Coating method dip spray

Torque(before test)

70.85~101.3 N * c¢cm
(7.23~10.34 kgf - cm)

241.4~992.7 N - cm
(24.63~34.93 kgf - cm)

Torque(after test)

423~972 N-cm
(4.32~9.92 kgf - cm)

444~86.8 N -cm
(453 ~8.86 kgf - cm)

E2a9 stgelA ojFstaendo] ofgE it W) 2
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Ak Bl 9yl @Fo] ofo
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ng
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Table 5-2 Durability test specification

Ball joint
No — ; Load Frequency | Cycle | Condition
oscillating | rotating
angle angle
1 *£12° +32.5° 3430 N 1-3 Hz 200,000
dry
2 +7.5° 2450 N 1~3 Hz | 600,000

Table 5 22 wRRW Alde) oA S UEbd Ao

BrETsl A HES @ P Sol untE Aol "ol A " AA %o
A ot g A HERel 83 1FS W) dre nE w
2 Wobeol Bl Bel, Ag F g7o] kolxA k. AFe vl

24e Aeeh 2 aqomAx 2¥AY &3 PEYe) A, Ame

o AFAME ok ol 2 AF FAL AT 497 g #
of srkaA W awE A SAAH Al AFL 2eshe Aol

Folvh, AAl APz of| Asdst A=A S sl of

- 80 -



dlel THEe v T A

Fig .5-6 Travel test (before durabily test)

Fig 5 61 UmtmAg de) §48 299
PWe §7 0235 mmE dehiw 9

- 2450 Neojt}.

17
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490 N o]ar, 3 whako] 7pafx= ge 7

Travel test (before durabily test)
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Fig. 5-8 Travel test (after durabily test)

Table 5-2¢] vteby = Al FAol we} nfRuy 1 AE 59 §42=3
A& Fig. 5-744 RolFEnh AxE »d 2 w3 003 mm, @93 01.8
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Fig. 5-9 The result of weight test
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