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Study on Prevention of Quench Crack in
Martensitic High Carbon Tool Steel
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ABSTRACT
The present paper clarified mechanism of guench crack formation in high carbon steeil dur-
ing' guenching, and, in order o prevent the guench crack, proposed iwo basic guides in

alfoy design of high carbon tool steel.

They are o raise Ms temperature of high carboit tool steel by addition of alioying elemen.

ts such as Al and Co, and to decrease grain size of the high carbon ool steel

by addition

of alloving elements of Al, B Ti,Zr, and V, and by grain-refining heat treatmeant.
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C. 5. Roberts!¥d 23Hd,
austenite( fcc) o] BFHEE ;
ao(A) = 3.555 +0.044 x (wt % C)
martensite(bct) o BT BHE :
2(A) = 2.866 — 0.013 x (wt %C
ctA) =2.866 + 0.116 x (Wt %C »

ERa} o] whsFekol whel BIHEE B
B gkt Uoivtm alvh of 7|4 10wt %C
9| B Felon A martensite SRl © ¥ MWKMIES
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austenite & #F HEe

do = 3.555+0.044 x (1.0) = 3.599(A)
martensite ¢ BFEEE

a=2.866 —0.013 x (1.0} = 2,853 (A

¢ =2.866 +0.116 x (1.0) = 2.982(A}
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Fig.l {a) A body—centered tetragonal ceil in au-
stenite is identified by the (100)% axes.
{b) The bct cel! beforelleft) and after (right)
the lattice deformation (Bain Strain} from
austenite to martensite.
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Table 1. Specific volume of various structures in carbon steel

structure specific velume {20°C ) [o;i/ g1
ferrite 0.1271
cementite 0.130 = 0.00}
e—carbide 0.140 + 0.002
martensite 0.1271 4 0,00265(%C )
austenite 0.12124+0.0033 (% C)
ferrite 4- cementite 0.1271 +0.0205 (% )
bainite 0.1271 4+0.0015 (% C)
0.25%C martensitet &-carbide 0.127764+0. 0015 {%C -0.25)
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(a} .33%C alloy with Ms of 350°C(massive)
(b) 0,33%C alloy withMs of —25°C {acicular)
Photo 1. Deformation mode of Fe—Ni—~C martensite,
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Fig.9 Grain-refining heat treatment.
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ing heat treatment.
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