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Abstract: A high boron cast steel with high strength and wear — resistant is obtained by adding 1.0% B to the
low carbon steel whose carhon content is < 0.2% . The effect of quenching temperature on the microstructures
and properties of high boron cast steel is investigated . The results show that the unitary martensite matrix can be
obtained by quenching at 900 ~ 1 050 °C, and the hardness of high boron cast steel has no obvious change
when the quenching temperature is changed. With the rising of quenching temperature, the boride transforms
from continuous networked into broken network , and the impact toughness of high boron cast steel increases . Af-
ter the quenching temperature being above 1 000 °C ,the impact toughness has no obvious change . Moreover,
high boron cast steel has excellent wear resistance quenching at 900 ~ 1 050 C.
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Table 1 Chemical composition of high boron cast steel %
C B Ti Mn Cu Si P S
0.15~0.20 0.8~1.0 <0.5 0.8~1.2 0.8~1.0 <0.5 <1.0 <0.04 <0.04
. mm, F§ Neophot32 ¥ & BB T SHA
2 RBFE

S HIEENTE 50 ke R ARURC R BB 4P IR, okt
HEgk . BN, BIgk. BERK. HE. B, KB
B ARSH, FWAKTHRE 1600 ~1650 CH, &4
B, NERBARES, MAKSEABS®EE. BT
iR E T BT E R, &&FERS
FIT & 1. BMERAGEERRNERPRHET, BX
HO R B> 5245 900, 950, 1000 F1 1050 €, [E:k
B 5200 C, 7F JB30A RUIBEA shaniR A -
REWMERAOMEDE o, HERST X 20 mmx 20
mmx 110 mm, FER O, A HR—I150A BYEE & it
EEMHEREE, WAERSTX 15 mm x 15 mm x 12

HEIE S/547, £ MXP2IVAHF H& X §4&57
SO SR T MR T EEST, RES
¥ KA Cu-K EBE, BEHREEDHI 200 mA
40 kV, HIBEE 2 (°) /min, 10°~90° & ELE
3, ik 0.02°, EMAKEAE MLD - 10 B =&z}
FHop ERRB A L#T, RS 10 mmx 10
mm x 30 mm, FiRER BEH KLY d0cr, HEEEF
(HRC) 61.2, BERR 0.5~1.5 mm ¥EH AER,
WE 1 kg/min, MPEFIHE 150 K/min, WD) 2.5
J, KB HREMNS 5 min, 3000 KEMNERE
B, BEREERINMAENESE, AEEARE
52— BT RERE .
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Fig.2 X - ray diffraction spectrum of as — cast

high boron cast steel
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Macrostructure (a) and microstructure (b) of as — cast high boron cast steel

25, 40P 3(e) 0 3(g) HIOFT kFTR. SR AALIERT,
S EM I R E B B R & R R Rk R AL
ERNFLIRELERONARES, ME 3(e)FE 3(g)F
FIUEY, EEIEDRER A EHNNEERH
THEROFE M BB RNE R, B XS
FEEM T WAEEAR ORI ERE T "
EALRNRRE P B E R AL
3.3 B KBENSMER R

K IR T T TR X A e o WA B 52 P TR
M4, BERKEENTE, 5 W59 E TR
B,XEFRAESHHNLE 900 ~ 1 050 CH K, #H oK
BR-FRADREEEAR, BB EWRTE T,
B K BE B E R R , K i
BEAMAAK. BTEMHERTHRS ERME, FHLE
REEEM R E , 7R K G HIMER (HRC) (N R 7E 48 ~
50, AN TEEBREERD, SWEREETREN
P LB O OB SRIHTRRE, HEER KEE
15, BIE SRR LY, I — SRS, B X
BEEHEIL 1000 C/a, B T AR EEOR .55
LR, R EE TR, REM S —
HHEGAThHIENES. SRS W G
HAMVARBHE . B KERE 1000 CH,EE (HRC)E
PRS0, M ML 16 Jem’ , S HISGRNEE BiF



5% 4 3

0I5 SR 4 - FRAL T X R I 0 B B R A RE RO R .

59

LA A

- : ) Rt 100 1 m " _— g N 3
¥k 1 000 C, Quenching at 1 000 C (e) 54141, macrostructure (f) EE4HL, microstructure

. ‘ 3 b -" : k4 y - »(_» "
=~ } NS g Y e——
- d s i o l 100 1t m E ! e’ 4
Pk 1 050 C, Quenching at 1 050 C (g) fEf%414., macrostructure (h) Fiff##1, microstructure

M3 BEENEAREXREREHNEHAR
Fig.3 Structure of high boron cast steel quenching at different temperature
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Fig.4 Effect of quenching temperature on hardness Fig.5 Contrast of wear loss for high chromium cast iron
and impact toughness of high boron cast steel and high boron cast steel at different quenching temperature
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(a) High born cast steel, quenching at 900 'C (b) High born cast steel, quenching at 950 C
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(c) High born cast steel, quenching at 1 050 C (d) High chromium white cast iron
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Fig.6 Contrast of worn surface for high beron cast steel quenching at different

temperature and high chromium white cast iron
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