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Effect of WC addition on properties of hot pressed iron base

prealloyed powder matrix

SUN Jiwei', SHEN Lina®
(1.China University of Geosciences {Beijing ), Beijing 100083, China ;
2.Beijing Institute of Exploration Engineering s Beijing 100083, China)
Abstract: In order to tackle the problems of fast wear and short life of impregnated diamond bit in abrasive
formation, the WC was added to iron base prealloyed powders as matrix metal owing to the characteristics of high
hardness, high wettability and good abrasion resistance of WC. The hardness. impact toughness and bending
strength of the matrix sample with different WC contents were tested to {ind the influence law of the support metal
WC on the matrix performance. The results show that with the gradual increase of WC contents, the hardness, the
impact toughness and the bending strength of the matrix sample exhibit the same trend: increase first and then de-
crease. From the perspective of micro-structure and energy. the reason of this rule is analyzed. Finally,it is conclu-
ded that the matrix achieves the optimal performance when the sintering temperature is 830°C and the WC content is
5%. In this case, the strength and abrasiveness of the matrix sample are the maximum.
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Table 1 Experiemental matrix formula
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Fig.1 Hardness-sintering temperature curve of samples with different WC contents
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Table 2 Optimal sintering temperature and optimal

hardness for the two formulas

e 77 9 Be il B/ °C T g2 /HRC
1 830 28.02
2 880 29. 40

4 BRREY R &
ek ) R A AR phely T B9V T W s 1
ARTE T BT 2T O RE 1, B e bRk TR A R Rl

TR A AE N ol T S S I Rk, A RE
WA R K Do o 4 AN A (D R EUE
ACRE s (2) P R AE s (3) T 8T U1 8 iy 98 ¢ A B
Al s (4) 2 700 1) LR RE

TS B A 1 o R v, B B AT BE 1S L Al Sk
SN A AL b2 R 2 2R AR TR AL A T
HFEERT R ZFIE X AR, L m e
shaxg R A A2 ke T AR |, AR 5 51 ' 4k R
PRI 55 Wi . UL Al Sk I RLA 7R R A B DA
At R BT A A A A o BB AN — L BT
J)e B L BkER, SRk R E— e RER
B AR Sy sl &R . R, DRSS Sk I iR A
S B b o 0P L A )T R R AR R G K Sk
FEAr T,

FIH TB — 50 7 454 o o 3 36 L 900 3 i 4R X
Pt B e, K EHE 5% M 109 WC & & 1 F F
Te 77 7645 Y S R 58 45 T B R R 45 B 50 mm X 10
mm X 10 mm AR #E BT ob o X B, B3 R0 EC 7 09 iR
IR B 3 B, SR )5 7E vh s i g AL LB b s B
P B o B T B A S de 2R A5 L, ] W
P p B Z 8 S R AN 2 R,

7.19

Birhdiite/ (J e em™

FC 7 4 5 BWC B
2 PRk TR WCREXRE
Fig.2 Relationship between the matrix impact toughness

and WC contents

MR & 2 AT, 7R WC UKL 14 i 44 10 3t b
PR SR B L T BB WC %t Y 3 4
G BT op i B 2 BRSNS TR . R
B AR T IR R RE R £ 7= 4 KIARTE L X
I G A A 98 1 R BT e T R R SR R . M RE
A BE M 2 el DA T B0 IR A CRE B G A
TRRE & A — o Y S AR T R 8 M AR Y AR TR
W WS — 8 43 T o 7T S A T VR D 1l i A D



84 T LA CGa Lo 8 T

2019 4= 3 H

e I AE NG R P BRI T3 o XA )
ORTF i A A A 5 R I 6 A DA 9 B B Ak B S T U
WA IF 7 RS0, B WC 5 8 1 2 W38 iR 14
DAY £ 5k 56 328 3 2 I AR B oo ol o0 P 8 >4
e A PAY I R o e 2 N i AT e ol 4 B L WC
R 2 WC & i FE I 6 AP R R
AR R T S BN TS 55 T 4 2 L T
SEOG RSP BT TR

5 BREBITIERE

K L2 il J7 fig il 56 HL CWDW — 100 21 il
IR P R (R i) . SEg R, 4t
2558 AR BRI R SF S 5 mm X5 mm X 30 mm,
R HLAY N2 E N 0. 5 mm/min, = SIS
h RAE S 52 D0 00 LA K rh 8T b 4 0 g 43 A
&l 3 fras

M5 HENSHEELT)
Fig.3 Load and middle section stress of the sample

MG 3 TR AR REAE R A2 TS L R
B -1 SO A0 s ol 1 R N T AN i< R i 3 : DE 1A
T3 T3 <73 N 3 <TFR R 7. PR Y T 2 S
i, B SN S) F OO i A AR T B A B
PARC S PN R SN (DR NA PPN L NS DR SN
PR I3 B R f T B S Hh BRI 5 B TR 3%
SR, LR v ih DL T B v REGRHPT E
TR RE . L B Sk i TR T R B L
LY SRR

it bR S 8 A B ) P 2 R
RRPT S o B . e 2 A5 AR B9 BT 4 OR A WC
TR Z I SE R WA 4 FR

1400

1

1200

T

1000 [

FUEHRSE/MPa
P [=2) ©
(=3 S =1
= S S
T T T

Do

(=3

(=}
T

(=}

05 (0 15 (5%
TET7 4 NG
B4 BREBMZEEM WCEENXER
Fig.4 Relationship between the matrix bending strength
and WC contents

HRAE & 4 FTAT, 78 SR i A WC RS L iR
R BT o 2 e KRR/ EE. 2 We
iRy 5 VoI B AR BB AL R B A X R WC
5 VO MR AR B B B AW . X R T Y
WC & & B A e, 9 59 430 A 72 1K iy WC 3
RLROR, Hz 42 8 58 A6 Y R AR 2 241 B, WC
FEAT R PRAR T 280y wesk oA T 24809 & Iy ), A
MR TN ERE, MEE WC & &5
B IR R RE g WC 0k R T Ak, Y e
JEE B AH B3 il iy WC 0B s 4 20 N WC ik 22 [a]
RIaE gL, WC R A GE R RIS 2y e,
e 26 BORRE B0 1 B PR AIC .

6 %t

BEE WC & 5 A% 80 i, Bl Sk i i g i 2
P i P A K e 25 R B B ST TR N B
oo M B AR B A I 3 R 1 A AR
i, LGN R T ] R 45 4 X AR e ) fu B
P23 WC & i a2 m . il o PR R R
R R AT ol 90 1R R BT A OR R e AW E T 2 WC
Fa N 500 REA IR EE D 830 C L R oK 1R 6 Jm
X WC B AL Je B I o i A %) B 8 D 58 2 6 )
AL, PRI PR EC T RE A 28R i Sk B0 BE 2 L
B S F SR JRE o AR ARG Bl Sk i A T S AR v 1) T R L BiE
— 5 TR SR Sk B A A



946 B 3 W

PITE B 4F - WC BRI T B 2 A 4 oA TR A 1R BE A9 22 1) 85

5 % 3L ( References) :

(1]

[2]

[3]

(5]

(6]

(7]

[8]

9]

T ARG, B LI A5 O A T T R b 2 A R 2 2 R
WA Sk AL BT S0 B ST [T ] B 24 80R 5 T 7, 2016, 16
(4):16—21.

YUAN Jun, ZOU Deyong, ZHONG Hongjiao, et al. Experi-
mental research on optimization design of a new type of im-
pregnated diamond bit suitable for abrasive formation[J]. Sci-
ence Technology and Engineering, 2016,16(4):16—21.

U MK L 524 s Quxorkun B.®. , 55, 56 T $2& &5 42 W A1 4 3k i 14 Tt
Pk A6 A L)L 4R 0 TR G 4598 T8 ,2016,43(1) .7
—13.

TANG Fenglin, PENG Li, CHIKHOTKIN V. F., et al. Ex-
perimental research on matrix wear resistance (matrix hard-
ness) of impregnated diamond bit[J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2016,43(1):7—13.

A 3 e 2 0 DO Sk T A B BE A B 1 B (L T S
44,1988, (5):64—67.

ZHANG Yigao. Discussion on the hardness essence of matrix
of impregnated diamond bit[J]. Coal Geology &. Exploration,
1988,(5):64—67.

B 75 B k2 il % 20 0 4 WOl S i R I T 1 T S0 B S D
W T ,2000,(5) :62—63,66.

XUE Jun. Preliminary study on matrix using in higher temper-
ature for continental scientific drilling[J]. Exploration Engi-
neering, 2000,(5):62—63.66.

TSI A LA L BURE R WC X 4 I Sk B 3 6T kIR R 4 BB
BRI ) ARG S AR BL 22 5 T . 2011.16(6) - 881 —885.
ZHANG Wenjiao, YANG Kaihua, DUAN Longchen. Impact
of WC on diamond bit’s matrix performance with nickel-based
brazing material [ ] ]. Materials Science and Engineering of
Powder Metallurgy, 2011,16(6):881—885.

KA, T R AL E AR A T RRRTUE 48R IS
R ALY G W7 5 1 ek L T AR . 2006 (6) - 22— 27,

ZHANG Shaohe, DING Xingyu, YANG Xian, et al. Prepara-
tion of pre-alloyed powder and it”s application in diamond tools
[J]. Diamond &. Abrasives Engineering, 2006, (6) :22—27.
W, T3 B T AR L A Fe SE TG 42 b (9 25 40 B AR R 40 25
BEWFFELT A T iR 42,2015, 44(1) : 1—6.

XIE Delong, WAN Long, NING Chunxu, et al. Research on
structure and low-temperature sintering properties of Fe based
prealloyed powders[J]. Journal of Synthetic Crystals, 2015,44
(1):1—6.

J7 VB K B R TS LA SRR Fe BTG 48
RIBFFEHEELC// 2009 Hh BB RE AR Tl £ AR & 18 42518 30
4 EBLUR TR Tk Prex . 2009221 — 226,

FANG Xiaohu, LIU Ruiping, WEN Jianjie, et al. Advances in
pre-alloyed powder technology and Fe-based pre-alloyed pow-
der[C]// Proceedings of China super hard material industry
technology development forum 2009. China Machine Tool &
Tool Builders” Association, 2009:221—226.

T B B L AR AR Bk 2 R A WA B Sk e B 5T
[J)4R % TR CA 44548 TR ,2008,35(7) : 94— 96.

L1 Zizhang, DENG Wei, YANG Kaihua. Experiment study on

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

hot-pressing iron-based impregnated diamond drilling bit[ ] ].
Exploration Engineering (Rock &. Soil Drilling and Tunne-
ling) , 2008,35(7):94—96.

ffa] ST Jk . A v ol Ak R TG K M il R G 4 W A B Sk Y ) LR
B TR CE 48 T ) ,2009,36(5) 75— 177, 80.

YAN Guanxin. Study on the performance of hot pressed high
phosphorus iron alloy matrix and the diamond bit[J]. Explo-
ration Engineering (Rock & Soil Drilling and Tunneling) ,
2009,36(5):75—77,80.

BT, PRI, T7 R, S MR B AR AN R T WO WC S
4 I 45 A 7 5% 45 1 g X Lb 43 AT L) 0. 88 BE A4 R TR, 2018, 30
(1):24—27.

XIE Delong, LIN Feng, FANG Xiaohu, et al. Comparasion
analysis of the sinter property of W and WC based metal bond
on the same framework phase condition[ ]J]. Superhard Mate-
rial Engineering, 2018,30(1) :24—27.

S8, /N BB R H TR WC - Fe 3% 4 RIA 45 Sk iR 7R
PR ST LT .5 F Ml 5 B €. 2013, (3) : 84— 86.

JIN Xin, FANG Xiaohong, DUAN Longchen. Research of
matrix performances of new type of hot pressed tungsten car-
bide and iron based diamond bit[J]. Coal Geology &. Explora-
tion, 2013,(3):84—86.

FMRAE L T 5 0w 0 M AR B RO AR R R B R ]
WA 1983, (1) :56 —64.

WANG Dongcai, YAN Baoqi. Essence of impact toughness
and influence of shape and size[ ]]. Science &. Technology of
Baotou Steel (Group) Corporation, 1983,(1) :56—64.

AL, TR, BR A AE | A5 TR AL B HE T Bl IR 3l AL B H T
FEREL) T H M KRR L AR, 2016,52(4) :41—43,65.

JIANG Liao, ZHANG Mingming, QIU Shiting, et al. Vibra-
tion mechanism of drill pipe in deep hole drilling and preven-
tive measures[ ]|, Gansu Water Conservancy and Hydropow-
er Technology, 2016,52(4):41—43,65.

A AR I PRAR S5 VR T 2 1 4 WA Sk T A v R R
PP B R 2017, (15) : 113 — 114,

Y1 Lin, LT Te, YANG Zhenlin, et al. Brief analysis of causes
of impregnated diamond bit matrix breaking off andtreatment
[J 1. Heilongjiang Science and Technology Information,
2017,(15):113—114.

VOBt BERE R 00 78 SR S X Bl Sk WO BRI 1A B R e ok B
LA IS AT ST L) T AR I b T 5 B4, 2007 . (4) 77— 80.
JIANG Xinhong, DUAN Longchen, LIU Zhiyi. Experimen-
tal research on erosion and corrosion of WC-base matrix ma-
terials for drill bits under impingement of drilling mud[ ] ].
Coal Geology & Exploration, 2007, (4):77—80.

TR R 2 WA B SR IR R B RO S H 5 K (IO B9 6 &
[T 40 55 S5 %4, 1988, (7) . 63— 66.

ZHANG Yigao. Microstructure and f{racture troughness of a
diamond impregnated bit matrix[ ] ]. Geology and Explora-
tion, 1988,(7):63—66.

(%3 T &)



