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Effect of Quenching Holding Time on Microstructure and Hardness of
High Boron High Speed Steel

CHEN Hantao', MA Shengchao?, LUO Yang', WANG Jie', XING Jiandong', MA Shenggiang'

(1. Xi'an Jiaotong University, State Key Laboratory For Mechanical Behavior Of Metarials, Xi'an 710049, China; 2. Avic
Shaanxi Aero Electric Co.LTD, Xingping, 710065, China)

Abstract: The microstructure and properties of high boron high speed steel with B content 1.5% and C content 0.4% were
studied by means of scanning electron microscope (SEM), X-ray diffraction (XRD) and Rockwell hardness tester. The
results show that the as-cast high boron high speed steel is composed of ferrite, pearlite, boride and a small amount of
martensite. The borides are distributed in the metal matrix in the form of mesh and fishbone. The hard phase in the
structure is mainly composed of M,B, Fe;(C,B) and M6(C,B). After quenching, part of the hard phase appears broken and
dissolved. When the quenching holding time is less than 2 h, some small boron carbide particles dissolve into the matrix,
passivation occurs at the edge, and the hardness of the alloy is significantly increased. When holding time exceeds 3 h, the
boron carbide dissolves seriously, the residual austenite increases, and the macro hardness decreases.
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Tab.1 Composition design of high—boron high—speed steel
LR C B Mn w \% Cr Mo Ti Si
it 040 150 0.65 120 0.50 480 0.65 0.08 0.60
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Fig.1 Binary equilibrium phase diagram of Fe-B alloy
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Fig.2 Microstructure of as-cast high-boron high-speed steel
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Fig.3 XRD diffraction pattern of as-cast high boron high speed
steel
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Fig.4 Microstructure of high-boron high-speed steel after quenching under different holding time

TR B A BE A B B o (H 2 T SR IR [R]GA 3] 4 h
I A LAWY 7 B o ) LR i b, O g
D5 BROGARZH 2133 2 IR R VR ORI IR TR 4
ALE VA WA AN SRR TR X & &R & it
o DT 3o ¥ 8 IR AR PR & T KA 2 1
BN IR 1755 AR BUROCAR B B R R S ik 4 B IK
A VAR K v TN v A 1 e A A B AR Ak AR B
8 Bt ORI R TR] 09 A4 | PR B e by 1 30 S A
i TR0 D O s A A0 48 /N i e Ak 1 AT BR AR 32—
A SE AR TR, B4k A A B ™ B, BSCER A T R
o A SRR 1 h B ALK SR A A
HH/INE R RACAD , SRR R E) 2 h 5,
ALY FEAR LA s AR 4 f e T LA
WA, YA R A S 2 h i B fe 4
WSPUE. 123 NG SR Wt X2 R f A R TR R W R T Y
X FEOR A FIZ4AE T, I LA R AR B AR AR SR X AR
R B SCHEME  HE Y VIR A R o 3 h S Bl
WA s e 7™ B30 s/ B S 5 ST JO A X S AR
() SCPEAE R85

AN TR) P Rk HsF ) A oK v s 199 XRD A7 5 A
VLIE 5, B 5 AT LU PRk B 5 AR 2H T A AR
1k, 151 M,B Fe;(C,B) M (C,B) 20 i , {81 5% 1k ¥
M (C,B) 14477 5 04 BH I8 0 555 , 50 s 20>, T i 5 3R
Af ] ZE K, Fes (C,B) WA T 34, 3% BH 48 7 K AR IR
B H] A — 2 P BROGIARTE B D3 8h, AT LA ) Bl TR
ek BT[] P9 SEE K R A AT G D 2 i A0 A X R W B A
Fe 11 A& 1 H028 K 3002 B T I8 JCBs 38 43 Bl 5 A i
fift 2 Fe @hkg = A2 I A% B AE

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

® Fe-Cr(34-0396)
= M,B(36-133 %+
4000 fe «-Fe(06-0696

O Fe (C,B)(65-2413)
© M,(C,B)(41-1351)

4h
3000 ——* uofl' B o 0w
4 L 3h
© 2000 A
2h
1000 J A
0 J A l h
20 40 60 80 100

20/(7)

Pl S AN [ £l o 1] 9 A e 0 s 32 499 XRD i 5 4]
Fig.5 XRD pattern of high-boron high-speed steel after
quenching under different holding time
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Fig.6 Hard phase volume fraction of high-boron high-speed steel after quenching under different holding time
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Fig.7 Bulk hardness of high-boron high-speed steel after
quenching under different holding time
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