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Connecting Rod Materials for Trucks
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; Abstract I

We have studied internal quality including chemical compositions, microscopic structure and
nonmetallic inclusion of test materials.

We have analyzed tensile strength value, hardness value. impact value etc.

In analyzing internal quality, all of the test materials showed typical ferrite +pearlite structure. But
nonmetallic inclusion showed oxide and sulfide inclusions in medium carbon steels, and sulfide
inclusion is S-free cutting steels. In ca+S-free cutting steels, the calcium aluminate and sulfide
complex inclusion had low-melting points as deformation of sulfide and oxide inclusion is existed.

It was found that tensile strength and hardness give maximum value in medium carbon steels,
where as minimum in Ca+S-free cutting steels.

But values of elongation, reduction of area and impact are reverse.

Fracture surface of impact specimen is ductile in free cutting steels but brittle in medium cabon
steels.
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1% 2o, $2479 Sample A9l Hjs) S @A) Table. 2 Experimental apparatus and tools
Sample B S##o] 0.058%°]1 Ca+S #3 H474
9l Sample CE S 0.043%. Ca 0.0015%° 24& 1 TEST ITEM | TESTER SPEC.
ERASIC Structure and Image LECO(USA)
Inclusion Analyzer LECO-300
Table. 1 Chemical composition of determined Samples Measurement u& - 50~20004
(wt2%) JOEL(USA)
Sample Component JXA 8600MX
A B C analyzer of EPMA e FEHer
Component Inclusion AAE &%
c 0.55 0.57 0.54 (ASTM. JIS)
Si 0.25 0.20 0.21
Mn 0.80 0.89 0.88 SHIMADZU
p 0.018 0.020 0.015 . Tensile (Japan)
S 0.014 0.058 0.043 Tensile Test tester UH-100A
Al 0.010 0.006 0.011 MAX. 100Ton
Ca 0.0003 0.0001 0.0015 6 Range
. MATSUZAWA

2) AyE| - Rockwell (Japan)

apan

2 AY AHEE 48 24 @ 7l g Aleke Hardness Test | hardness MXT- 2 27
Table. 29} 2t} tester B. C scale

. SHIMADZH
3-2. 8wy Charpy (Japan)
Impact Test impact o
CH-type
dn7 24 4EAS ol (LR S AMgst] tester MAX 30 m kg
%al’é(pollshmg)?} 3 B2 4d(3% Nita) g A4
3 FAAZl T Be HuF S o) &sld 400 wigE AF 27 AFe KS 43 A¥H prHez A3k
Eit=s Sampled & 3709] HEHE F¥8t Charpy Impact

54 MAE 33 9 34 EHE sl dEHg Tester(30Kg&2) & AMSaldtt, 3k $4 A#39 o
e weknt BYsiA FAME ulel R/4 RYdlA 3 o BAE ZAMEY] 9lskd FPMAF ol g3l £7 o
sted A BA71(LECO image Analyzer)E o|&, JIS thi g ettt
G 05559 TR 98l 400 W&E ZHsld v]FE )

AE gt £X Feid S V. g1 g p&

3, ek fhe] Hojol WE wFE ALY 24
M52 urs] $isle] EPMAJEL JAX 8600MX)E 4-1. U8 B3 A Zn
ol&3la] W F& MAE S A BAsy)

A% AldE KS 43 AlEH #4eg 7Held B AgoA] g 2A9) dnjE z2e Bas A
Sample®2 3709 A¥HE FHetz 100ton &9 Photo 1614 & ule} o] 7} Sampleo] ZEAHOZ
A A-ZI(UH-100)05 AHgstel 38 Algle] ATAE BT A AdeglolE+dadelE 242 Yehida
AF AE ez It Blud F43 BEE 8o UL ¢ 4 ok

A A 539 HE AE719 B scaled Al&3l 22 AbdefA] 2l B4 Roje Hole Ho|Ex A
of aA thAel T FAH7R] 5HE APsld Az A RolAwh T4 23 dn e AL EF EAs
o] HEAE HE oz gk o o]} el Ok uel 2% ¥y} gy,
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Zul (alumina) % 74 AHE(Globular oxide) 7§ A
o] AAoz A byt
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A Bxslgrt oldk e JANE Helo ¥she A4
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o} st depx)y) g s HuEn
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EPMAZ ol &&to] 44 4% 23+ Photo 33 2
FEAAEe] SEMEZe] Ueen ¥g4& AAE
of gt EPMA 34 ¥4 A% Fig. 13} #ol a9
Uebsth

A o2 Sampe AY HlFE AAEE FE Al O,
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Sample C

Photo 1 Optical micro structure of tested
samplc(x400)
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Sample A
Sample A .
Sample B i )
Sample C
Photo 2 Morphology of nonmetallic inclusions(*400) Sample B
Sample A
Sample B
Sample C
Sample C
Photo 3 SEM micrographs of nonmetallic Fig. 1 EDS analysis of nonmetallic inclusion for
inclusions for each sample each sample
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Table 3 Results of tensile test and impact test

Sample A B e
Item
Yield strength
9 46. 46.2 5
(Keg/mm?) 1 6 42
Tensile strength
9 82.7 71.8 62.8
(Kge/mm™)
Elongation
(%) 19.2 23.4 30.3
Reduction of area
g 40. .
(%) 30 0 454
Hardness
98.2 3 95.5
(HrB) 9
Impact Value
1.38 1.76 2.01
(Kgr - m)
100 , . i +Y.S.
90 | +T.S.
80 | A . e E.L.
70 L " ALA.
60 | . 'HTB
HA'S
50 |
a 4
40 + . *
30 . .
20 . *
10
o *  d r
A B C

Fig. 2 Results of tensile test and impact test
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Sample B

Sample C

Photo 4 SEM micrographs of fractured specimen
surface in impact test
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