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Effect of Heat Treatments on the Final Hardness of STS 420J2
Martensitic Stainless Steel
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*Research Institute of Industrial Science and Technology

**Dept. of Metallurgical Engineering, Don-A University

ABSTRACT

The effect of batch annealing conditions and austenitizing temperatures on the hardness and
microstructural factors were examined by using 420J2 martensitic stainless steel. In spite of the similler
hardness after batch annealing, the difference in hardness at the same austenitizing temperature was
caused by changes in dissolved carbon during batch annealing. The highest hardness of the specimen was
obtained at the batch annealing temperature of 820°C and austenitizing temperature of 1050°C. The main
factor affecting the final hardness of the cold annealed 420J2 specimen was proved to the austenitizing
temperature rather than batch annealing temperature.
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Tabie 1. Chemical composition of 420J2 black coil.

Chemical composition (wt. %)

C St | Mn | P S N1 | Cr N

0.31 | 0.49 | 0.58 | 0.02 |0.005| 0.13 | 13.3 | 0.02

420J2 black coil

o e H 870—-C 850
batch annealing i H 840—-C 820 x <6 + 20(4) + 20> hrs
g H 810—-C 790 annealing time fixed

cold rolling

hardness, microstructure

annealing

austenitizing

hardness, microstructure

50% fixed
870°C % 3.2min(air cooling)

1080 ‘C x 40 min
1050 'C x 40 min
T 1020 C x 40 min

= hardness, microstructure

L grain size, retained r
(water quenching)

Fig. 1 Flow chart of tests for batch annealing and austenitizing conditions.
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Fig. 2 Hardness variation of the hottest specimens
with batch annealing temperatures. "Hot
810’ means that the specimen was annealed
at 810°C and the one was heat-treated for
simulating the hottest part of coil.
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Fig. 3 Hardness variation of the coldest specimens
with batsh annealing temperatures. 'Cold
790’ means that the specimen was annealed
at 790°C and the one was heat-treated for
simulating the coldest part of coil.
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Photo. 1. Optical microstructure during batch annealing (1) coldest part at 820°C (Cold
820) and (2) hottest part at 840°C (Hot 840): (A) after heating, (B) after holding,
(C) air cooled at 550°C during slow cooling and (D} after furnace cooling to RT.
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Fig. 4 Effect annealing on the hardness of the hot-
test and the coldest specimens after 50%
cold reductio
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Fig. 6 Hardness variation of the hottest specimens
as function of batch annealing temperatures
showing the effect of austemtizing tempera-
tures on the hardness.
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Fig. 7 Hardness variation of the coldest specimens
as a function of batch annealing tempera-
tures showing the effect of austenitizing tem-
peratures on the hardness.
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Table 2 Maximum amount of dissolved carbon content, grain size and retained austenite of individual
specimen after changing the austenitizing temperature.

Specimen Austenizing Hardness(Hv) Grain Amount of
(BAF Temperature (Max. carbon Size Retained
condition) J (§)) content) (ASTM No) Austenite
H 870 619 8.2
H 840 623 8.2
H 810 617 8.4
C 850 1020 620 8.1
C 820 ‘ 624 8.3
C 790 J 627 8.3
} — less than
H 870 | | 636 6.0 5 percent
H 840 ‘ 639 6.0 *
H 810 1050 636 6.1 Unable
C 850 640 6.0 Quantitative
C 820 647 6.1 Analysis
C 790 ‘ 645 6.1
H 870 637 5.4
H 840 643 5.6
H 810 640 5.4
C 850 1080 640 5.1
C 820 643 5.3
C 790 646 5.3
——
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Fig. 9 Variation of grain sizes with austenitizing
temperatures in the hottest specimens.
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Fig. 10 Variation of grain sizes with austenitizing
temperatures in the coldest specimens.
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Fig. 11 Changes in grain sizes with austenitizing
temperatures at the various batch anneal-
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