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Effects of Boron Addition and Heat Treatment on the Microstructure
and Properties of High Chromium White Cast Iron
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Abstract: The effects of boron addition and heat treatment on the microstructure and properties of high
chromium white cast iron were studied by optical microscopy and scanning electron microscopy, as well as the
tests of hardness, impact properties and abrasion resistance. The results show that after the high chromium white
cast iron with 0.5% boron addition is heat-treated, the wear resistance of the alloy can be increased without
reducing the toughness. Comparing with the conventional heat treatment process, the improved heat treatment
process B not only improves the wear resistance and hardness properties of two alloys including the traditional
alloy 9645 and the boron-containing alloy 9630, but also improves the impact resistance of the boron-containing
alloy 9630.
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Table 1 The chemical compositions of two kinds of

white cast iron wy/%

G4 C Si Mn Ti Cr Mo B Fe
WO (9645) 270 055 1.0 006 22 16 - Avh
SO (9630) 2.80 0.60 090 0.04 22 1.1 05 &
I FH 25 NIKON L1606 %% {2 7+ 5% 5 %4 5 JEOL
JSM 6435FFEG ¥ #ii H1 8% #F 17 B AL 8V 5% . F1

EMCO:# FHMA % £ 5 ZWICK 1501 w5l m“u%n\%ﬂ
EAT % FCAE B A b, R B4R 0 12 mm A ALO;

FERAER L3 m/sZR IR 120 N 2R R 14210 minE it
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Table 2 Heat treatment process parameters

AL H 7% P T Y
WA 1050 C TR h, HY17Z518+450 Clalka h, Hprad
ETN 600 C PG APULII6 h, HP1Z514+970 C, HEMIL2.5h, Hipas
J%B 600 'C NI FHUE I h, H2s48+970 CHLEEA L4 h, 200 Clalk4 h, HjJ;F'\/\
VE SO 600 C FIEIGFHALIE6 h, HY2518+970 c;zEHZMJMh HPES R +{E450 'C R k4 h, HlPasi
E3)) 600 C TG FHLLFR6 h, HP1ZSI+1EL 000 C TG4 h, By 2B+7E200 TR k4 h, Hp=
FH%E 600 C T IGA A6 h, Hp25¥+7EL 000 C NG L4 h, 48 +7E450 C R EI K4 h, o
LES 600 CRIGAHALFE6 h, HPZS+FEL 100 CTFREMAKMA h, By R+7E200 CRIE k4 h, Hpasd
FEG 600 C T IGAIALIRG h, HP1Z5+7E1 100 C NI h, HPa8+7E450 C R k4 h, HPasd
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Fig. 1 The as-cast microstructures of two kinds of alloys
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Fig. 2 The microstructures of two alloys after heat treatment A
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Fig. 3 Microstructures of boron-containing alloy 9630 after various heat treatments
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Fig. 4 Microstructures of 9645 alloy after various heat treatments
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Fig. 5 SEM-EDS analysis of 9630 alloy
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Fig. 6 SEM-EDS analysis of 9645 alloy
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Table 3 Mechanical properties of two kinds of alloys after different heat treatments

AR G4 fifi i HRC h IR, (-cm?) AR wm? i s P/ g
9630 413 1.12 41 080.88 1
i
9645 429 1.10 35875.11 1.1
—— 9630 60.4 1.56 505.8 81.21
9645 60.2 1.41 427.48 96.1
— 9630 55.6 1.045 9 597.64 42
’ 9645 58.8 1.025 45188 9.09
— 9630 62.8 2.3 206.69 198.7
) 9 645 60.65 1.22 361.93 113.1
. 9630 61.7 1.09 393.81 104.3
b ZC 9 645 60 0.8 605 67.9
. 9630 63.6 15 183.14 2243
LR LZD 9 645 62.9 13 540.85 75.9
. 9630 61.9 1.13 365.04 1125
PALRLLZE 9645 61.7 15 546.33 75.1
. 9630 63.4 1.22 205.3 200
. 9 645 59.3 1.5 688.7 59.6
— 9 630 62.5 1.13 395.55 103.85
9645 583 1.54 712.71 57.6
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