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The Effect of Microstructure and Mechanical Property
with Heat Treatment Condition in Boron-Treated
Low Carbon Low Alloy Steel

J. Y. Son, B. C. Park, H. Sung, Y. S. Kim

Abstract

The effects of boron additions in steels have long been recognized as very important, mainly with respect to hardnability
of heat treatable steels. The systematics of structure and properties of boron steels will then be illustrated in the context of
low-alloy steels with carbon contents raging from 0.05 to 0.25% and boron contents 0-130 ppm. we investigated the effect
of the microstructure and mechanical properties with heat treatment condition of the boron-treated(0.0013 ppm) low
carbon(0.2 %C) low alloy steel. The specimens were austenitised for 5 and 10, 15 min at 880~940C (with/without
tempered at 150, 180 and 210 C for the various periods of time from 60 min to 120 min)

After heat treatment, mechanical properties were measured by tensile test and hardness test. For analysis of

microstructure, Optical/SEM analysis and XRD were carried out.
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Table 1. Chemical Composition of Experimental
Specimens.( mass%)

c Si Mn p S INi B Mo Cr v Nb

0.20 | 0.19 | 1.38 {1 0.014|0.002} 0.01 |0.0013]<0.01| Q.15 | 0.002 | 0.009
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Table 2. Heat Treatment Condition.

Austenitizing Temper 1ng
Temp. Time Temp. Time
830TC Smin 150C 60 min
910C 10min 180°C 90 min
940T 15min 210T 120 min

2.3 O/H =% ztat

MAzEAe ARAAAA AWe AR A}
(sand paper) #1005-E #200074x] <vlgk ¥ 0.05
m EF0halumina) S AHE-Et ¥ B (buffer)oll A
Z 2] (polishing)§ THE, 3 % Nital (97C,H;OH-
3HNO;)E Etchingdte 33+& U] 7 (Olympus BH2-
UMA)®} FALH 28 0] 7 (SEM : Scanning  Electron

Microscope) 2 & #2359 o}

2.4 71A8 44 A¥

AAAEL QA Z(INSTRON 8516, Instron
Inc, USA)E Alg3ld AAsigc 32~ 3=
(cross-head)?] ©lFEHEE Imm/minSZ2 317F 5o
g&o A Arsiith

3.1 €xgl ® niMz=E 2 7IAY =29

O 12 B AdoA Abgd AgA - ARE
el dAg A vARAYD AERE Ve
Aok O 19 mHRAL 2 Heto|EY Hel
o]E zAo0Z olFojA low HF HEgo]
175HvS] A& A 4 AU

A8 1ZABEWSenA) : WEA_175. 14y

Hardnassiti:

Fig. 1. Microstructure and Hardness before Heat

Treatment
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Table 3. Mechanical Property before Heat Treatment
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Table 3. Mechanical Property according to Heat
Treatment Condition.
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Fig. 5. Optical Microstructure( y — a ) and SEM
Analysis(boro-carbide).
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