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A Study of Light Weight of Tie Rod End in Auto Supplies
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Abstract : This study is for the development of tie rod end, a parts of steering system, that would
be changed with plastic material. The position of weld line is founded by the analysis of Mold
Flow, computer software with FEM(Finite Element Method). Then new mold is designed by
consideration with the locations of weld line. PA66(G/F 35%), PA6(G/F 45%), PET(G/F 45%) and
PET(G/F 55%) are tested two types loading conditions for selecting suitable material, the
requirement tensile load(more 19600N). PA6(G/F 45%) showed high mechanical properties in this
study. And then, tensile strength was compared between conventional metal products and the
injection molded products which were reinforced with 33%, 34%, 45%, 60% of glass fiber in matrix
material. In the case of, the measured two types of tensile load values are 24500N (Method-1),
21560N (Method-2) and weight is decreased by 50% of conventional one.
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Fig. 1 A research of process for optimal part
design
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Table 1 Flow analysis condition

Mold material KP4
Mold Runner diameter | 8mm
condition | Gate type Side gate
Gate  size 1mm X 5mm
Resin PA6
Machine | Resin temp. 290C
condition | Mold temp. 30T
Fill time Tsec
Machine model ID75EN
L Injection capacity | 30z
Injection — 5
. Injection rate 72%x10°m'/s
condition
Max pressure 140MPa
Clamping force 75ton
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Fig. 2 The analysis result due to gate location
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Fig. 3 The analysis result due to gate location
and gate type ®
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Fig. 4 The analysis result due to gate location
and gate type ©
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Fig. 5 The analysis result due to gate location
and gate type @
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Table 2 The properties of resins

Resin(G/F) | PA66 | PA6 | PET | PET
Properties (35%6) | (45%) | (45%) | (55%)
Tensile strength | _ ,
(MPa) D-638 220 | 214 | 186 | 189
Elongation at 3 91 L6
break (%) D-638
Tensile modules
(MPa) 12500 | 15300 | 15500 | 17900
ISO 527-1/2
Flexural modules | 0 140070 | 17000 | 17000
(MPa) D-790
Melt temp. range | 320~ | 260~ | 280~ | 280 ~
(T 330 | 280 | 300 | 300
Mold teronp. range | 130~ | 656~ 505 | >05
() 160 | 120
Drying time (h) | 6~8 | 4~6 4 4
. 80~ .
Drying temp.(C) | 120 190 120 | 120
Proc. moisture
<0.1 | <0.20| <0.02 | <0.02
content (%)
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Table 4 The result of tensile load test

PA6 PAG6 PET PET
(G/F45%) | (G/F35%) | (G/F45%) [(G/F55%)

Method

14073 11162 8985 11221
-1 (N)
Method

23363 17053 17013 12426
-2 (N)
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Fig. 6 Tensile test(Method-1) Wo g, Method-2& EF&oA Azt 24
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Fig. 7 Tensile test(Method-2)

Fig. 8 Crack of tensile test
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Table 5 The result of tensile load test
PA6 PA66
(G/F 45%) | (G/F 35%)
Method-1 (N) 14553 13318
Method-2 (N) 23990 17513
30000
25000 o
_ 20000 BPAB(G/F 45%)-1
215000 e - - 'Ezgg’gr“gz’z)
S 0000 - _ OPABBIG/F 35%)-2
5000 -
0
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Fig. 9 Tensile strength vs. resins
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Fig. 10 Tie rod end (3th)

Table 6 The result of tensile test
1

PA6 | PA6 | PA6 | PA6
(G/F33%) 1 (G/F34%) [{(G/F45%) [(G/F60%)
Method | ocon ' 20880 | 17640 | 24500
-1 (N)
Method | 1000y o740 | 9800 | 21560
-2 (N)
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Fig. 11 Tensile strength vs. resins
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Table 7 Optimal condition and material

Processing Condition and material

Material PA6 G/F 60% reinforced

Gate type Side gate of one point
Mold temp. 90 C
Nozzle temp. 300 T
Injection press. 80 %
Injection rate 70 %
Packing press. 70 %
Packing time 4 sec
Injection time 7 sec
Cooling time 35 sec
Drying time 120 C
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