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Mechanical properties and workability

of micro-alloyed steel on

cold forming of high tension bolt

Y. S. Lee', J.M.Choi’, B.K.Hwang', T.W.Chung?, Y. H. Moon®

Abstract
The importance and interests for saving of energy and cost in industry has been steadily grown up. Therefore, process
optimization to reduce the processing step and energy is one of the most important things. The micro-alloyed steel of
which post-heat-treatment is not necessary, has attractive points for high strength materials. However, for the application
of non-heat-treated steel to structural parts, it is necessary to confirm the reliability of mechanical properties. In order to
estimate mechanical properties. The microstructure, hardness, tensile strength, compressive strength and tensile fatigue
strength of micro-alloyed steel having 900MPa tensile strength has been investigated.
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Fig. 1 Energy saving and manufacturing process
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. Table 1. Chemical Compositions of micro-alloyed

steels
(unit : %)
Steel C Si Mn Cr
A 0.18-0.24 | 0.15-0.35 | 0.7-1.0 | 0.01-0.2
B 0.15-0.35 1.8-2.1 0.1-0.2 <0.1
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Fig. 1 Microstructures of micro-alloyed steels
(a) Non-neat-treated steel (b) pre-heat-treated steel
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Table 2. Tensile strength and elongation of micro-

alloyed steel
Y.S.(MPa) T.S.(MPa) EL(%)
LH85 8584 889.9 15.5
“A” 771.4 833.9 15.8
“B” 731.7 851.2 114
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Fig. 2 Flow stresses of micro-alloyed steels measured
by compressive test
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Fig. 3 Fatigue strength of each micro-alloyed-steel

Fig. 4 Cold forming processes of long bolt

BHel 49 HHTHE TH AFAFOE 49
stk a9l @ & YRl BE vdHead)
BRg Aostne %9 o7t U L7 BE
of 2274 °18% AL F98 FRY Aol
o od AsAHE UHd & A 45T &
.

32 4% 2 3958 248 A48 A48y

ANAE Az o FHE A7) H8 A5
e F5Ac. Al4E T2 38S FORGE-2D
&3D™ o2 FAAHHE o] &dtd 4FTH o
g A4 4 FA FH3EHE B4
Fig. 5 444 #4235 vehdiz ded, “A”

2Ae A7t “Brade] Fd HE 30% FE

A fESYol A Ut e, 249 &
T8 Aol o3 2AY viad AAE B
1 Qdck ¥ gy JHEAE FHERXE 2714
27 25 FAR gE&3Y F69 & dEhlln 9
t}. Fig. 5& &Ald ©& IAE AP 2HE
YeR 3 ot

-135-



(b) steel “B”
Fig. 5 Results of forming analysis for long bolt
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