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Study on the Performance of Hot Pressed High Phosphorus Iron Alloy Matrix and the Diamond Bit/YAN Guan-xin
(No.4 Team of Henan Coalfield Geology Bureau, Pingdingshan Henan 467000, China)

Abstract: Aiming at the low drilling efficiency and short service life of bit for drilling in hard and compact rocks and the
high price of conventional matrix materials for diamond bit, the paper introduced mixing regression design method. Experi—
mental study was made on the replacement of tungsten carbide-based matrix with a new iron-based matrix material ; analysis
was made on the relationship between the diamond exposure of hot—pressed bit and rock abrasiveness properties, the matrix
components and the performances were determined to be important. Based on the study of matrix components and perform—
ances of hot pressed diamond bit, high phosphorus iron based matrix material was developed and diamond bits with this
kind of alloy as matrix were manufactured. The results of indoor drilling test on rock with drillability of grade IX showed
that the average penetration rate reached 1. 91m/h and average service life was 60. 26m. Therefore, high phosphorus iron

based matrix is a economical choice with good performance.

Key words: Fe — P alloy; matrix; diamond bit; hard and compact rock

PTG WA B SRR A A B A AT H A 20
1H:22 70 AFRACHE) 6 WA Bl EROR ORI T 8K
AR AR A ) AN TR PERE A WA Sk AN
Wilal i, SR, A A AR 2 AT T2 Tk, A
R 5 B PR AL 1] 3 2 TR AR A JiE | i M B Sk Y
PERET bt Rh R TR A9 BRI B JLAR
K RACES BB B SRR OIS — BB 458
Skl i R RARK A1, L, A e 2T T8 Y

i O T e | PR SN D S ) AT IR RS LA
EIRITR . A SCHURE TR H N, (R 5234
e AR B R A L B e WA il Sk, AN AR Al =k
AR , 1T ELS R X =A™ B e, 4 il o
Xt T B e A A ERCR

1 KB
e 8 B FAT 45 WA Al Sk 9 R A2 Bl AL B i i

%5 B #3.2009 - 02 -26

R, m Bk AL IR R S B L2 DL Bk AU AL
VRGN Sk B AR A, T R ik 2 i ARl
TR ACBRALES | AT IR R AR A Sk AR 5 i 7 4
JE AP AR e B e B B B A
UK R L TC I SR, A IO LAY e Bl R SR G 1R
FRRLEEHUMRIEREIL R, (75 5 KA 5tk i P BE
IR F R e A P R TR At Sk, R ) A A T 80
AR Sese e 2 Al AR R AR

PR IR B B R AR R | HAT B A i
BEVERE , HPUAS R AL PR REE SRLE S WU PERE R E
E5 R AR EOR . DRREGSRRIREIL 5 G O bE4s il
JE RIS S WS RN 1k A R
T, AL 900 ) ke 4 A s A PR
RO PR EE PR AR B T 28 0 4 WA i, mT A58
BRI RE ] 122 MR 2 4 v % 2 W A7 B B0 B 58 22 1) 4
.

YEZ B AT RDE K (1964 — ) 5 (DU ) 1T RGP 00 LU A, 100 7 44 45 FH b I sy D A o 2 T U, PR 0 TR %l , IS 4 WA B R DL L E R T4

WAL AT T.op % 59 5, yanguanxin@ 263. net,,



76 T TR Ca a0 TR

536 &5 5 1

WEAE R 2 B aA 3 6% I, 5 I S MR 5 gk
BEa 4 R A e L AR TR RIS P 1 o A oh
b B S BA RRE ISR T 4 R B4, LA s 13
S AR | B RO IR 8 R R IR
RS 7 Tl | 47 B A B A A Rl Sk g
B, AT LADRIRAF AL ME RO AR . KR B B S SR 1A
Sk fg— R

T T M B SRR R LR Ak
BE15 Fe o FeO JERLEA MALIE AL MERERIRG 52 &
Sy, BB TSP RB A AR, D T Fe Xt
SRR R R R BRI S Al e
gE RIS SHAEEF AR EE, HLS
BRI A I L e i AHLBE , FLoh S0 15 4k di
AR 0 5 rh i B AR S ) L X
SEER IR S W Bl S R T T A AL A O PERE

2 PaEHAEKIE SR
2.1 AT

T 4 M 7 S R AR P e B DR Al S I
JERE T RVEG DE RO ) SRR, TR G R AR ST R
WFFERGIR A M BE L FE T oY FLRE B | s PU i i
PR e A . BRI A A B P RE IR
FW], PR B S h0 op o B8 1 AF R 1 Ol
TRAGEER BT LAAS U 9 14 B A5 J2 i A ) i 5
JEE,

JE AR 1 B rh B IR AR R R R B L5 i T e
5, AR SZ R T 2350005, BT UG IR YERE A
R SIS IR ARG R o B H B BRI T
2EEAE S5, BRI TP R R
B R A A 4 LR 4 RS BOh fu Rbe gl
WREE Ry R SR A R iR ]
St IR RIS BT 7k T 2 ot A 2
o LA AR A S R AR RE Tt B 2 ) A AR AR AR
R FERE A SR AR I RE R IR IR L 7 S5
BREET S,

— PRk, AN TR S 4 B AR 1 -5 WE g 1T
ARR AR T 25, W8k B2 1 B AR B 77 Jr X6 i 1)
R T AEEARSEHITE IR AL 940 °C 577 15 MPa, &
JEAFA] 3 min, FEIZHE T 440 T REE S Pk 3L
BaAb, BB 2R EIR, R EL
YR 5SS R IEH T E T 2250 A8
(-5 AT Y, BT AR IR B o A % R T2 4%
., RIEEH A Z2A B e te iR vERE T, 2 HE
FRIE T ESBAEAN TR

2.2 KT

TERTI BRI BT o | W 4% A3 5 et 2 Mk
17 TR IR B i iR v nY T E R 2
WA S WEE T EULESRE MSe R
A R AR SR S A ELAEAR /N T TR P
Ak 5 R T LS RE % B TR SRR
—AHEZE, URRRRET ", Xk, Ak
E—A> 5 R MTREH R, Wk 1,

Fx1 SHSEEREEMEIFREEITR
W B i Rl &

Fe(Z,) 0.18<7,<0.42

Cu-5n(Z,) 0.22<7,<0.35 M -BE&HTE 1% W
4, Hpb Cur Sn=85: 15

Ni-Co(Zy)  0.08<Z,<0.19

Fe —-P(Z,) 0.16<7,<0.48  Fe-P ¥ 25% , 858k ¥5 5
5% M i 25%

Mn-Ti(Zs) 0.06<Zs<0.12

A T b ST 7= E T 4 WA B S B Ak BB 13
05 T A S 50 2 18 8 %o T A e f D 0t
R AR B AR R 15 mm x 8.5 mm x 8.5 mm;
TR ) X AR T AT T R S 2 UL
SR AR TRIRUAR (3 E, R ] —i e s A | f5
b §5 W AT o

TG B A% 5 SR ] HR — 150 A 750 473 188 Ak 6 25
T, B BE (R HRC 6% FQRE RE 5 4 s 7 380 7 1)
B R A 2 A, — MR AU 2 iR
B, LM 8 A~ SO AE A iZ g 20 A B R RE A
TG B G TR P 1 SR FE MPx — 2000 75 B8 J52 J8% 451 3,
ISHL, MRS H0CN TR ) 500 N, #6582, 22 m/s, % 5
10 min ; it B (B R FH BE 400 4k ( mg) 3, PSR
M — R, O SAMEAE A T S EdE bR, It
SR 2 Frgl,

F2 BREHERENRERR

P Eft/mg B HRC | B9 BE#l/mg @ HRC

1 380 39 10 430 33.5

2 390 40 11 420 35

3 370 42 12 430 35

4 400 38 13 440 34

5 410 37 14 460 33

6 430 35 15 450 33

7 440 36 16 450 33

8 450 33 17 440 34

9 430 33.5

T R I A %) P8 I A e 7 28 A L
1 iR,



2009 4E5 H

B TR (A R85 TR 77

45
10 /\\/\,f'\_J

= 1 1 1 1 1 1 | 1 | 1 1 1 1 1 1 1 ]
T 23145 6 7 8 910111213 MI151617
AT /%

| BHEEEERSEREAE
PR BRAE IR A TS S P B R A o3 2 R DL
2 i,

470

R )5 / HRC

450 F
@ 430}
~
0§ 4101
35
# 390

370

350

| — | I I | I I E— 1 | I | | I —|
1 234567 8 91011121314 1516 17
HITh /%

El2 RRATEMEERSSETLE

I 1 S518] 2 AT, e 4 I ARt - T s 4
AR R AN 3 — B, (AN B o8 2 — Bk,
X Ut P o AR I A ) A 5 TR A A A O A O
Vi, B SRR B A B Rk, %2 P
GORFAT LUV £ A R 4 M A Bl Sk BT RIAR S
PR A PR B ke A T 1B B A A AR

3 $#kikm 5SS
3.1 Akl

S WA Bl Sk AR L AR A M BT ek A T
B ARG B A L 2 R AR AR, A
LR E AR ~ MR R AL R A (WL 3) . W
W53 R (1) SRH AT, B XU R 0.5
~10 mm, 5 80% ; (2) RHS A, A ANTH M09 R
W RIE 1.2 ~0. 8 mm, &3 5% ; (3) EIERLIRA
e, B ALRBEHOR R AL, i 5 1K AR Rl s 5
¥4, RiBE 0.5 ~2.0 mm, i 10% 5 (4) D EHAE
o ~ RGN R R B B R AR
O3 R 0.3 ~ 1.5 mm, i 4% 5 (5) F R ATE
BB AR, R 0.5 mm, i 1%, 4
FaFa T A B T4 ~ MR 25

K WYY -1 B A B A i A
T i 4 4390 MPa; K WYQ — 1 AU PRERAE -0 H1
BV 52 YR, 55— IR mlgtffy 0 Sk 750, 3K Hh 38 R 2K
90,23, AN IR AGE BE S 1Bk R R

3 BREW -~ HAHNERKIERSERE

B 5 TR AT B S R X2
EEXTRTEPEIX A A, BTtk O RG ARTE FE h

HRC38 ~ 40, it BEPE K 370 ~ 390 mg 36 Bl LA 3E
HZUBNARIEHAEA 1 SM2 52 i, N
Bk ARG AT RE LR & 5 18 A G 2 5
Be s VR i 2R g0 e i lic 7, SR T SDB1100 %Y |
40/50 H4WA ik 2 B 041/27 mm 56 45
S (ULIE 4) 472 B HERR

4 ENSHEHBAMSX

WA BT TE G T8 Bl IE SR L Bl
JE 5 kN, 837753 600 1/min, 5% H B KA H, K
255 L/min, HiitZ5RILFE 3,

x3 HHERE
ik ghiE BIERD BIMELRT BRUERZC TAEER BOMEk
T K /m /b /(me h™Y) &E/mm  HAF/m
1 10 9 4.8 1.87 3.3 64.28
210 9 4.6 1.95 3.2 56.25

IRIGESL I TAEZ 5 4 mm; AR 1 m’ L H
FAFEAT 0 HAE, TN S UR ) RN Bl LA
0.9 m 315, IENIFES A, M4k e LT
— B B ERCRARL . HE S i TAEZ S mm 3T,
B3k A0 oh 64. 28 1 56.25 m,

3.2 AhHUELERAHT
Nl Sk (4 BB A AN 20 AT, i Sk 114 BB 461 S AR
(THE 0 W)



80 B TR (A R85 TR

536 &5 5 1

~200 mm , AR 80° ~85°, AT L AL [H]
R AR AR R e A 1 PR 1 DR A 5, — B 500 ~
1500 mm,

FEGUIA R 58 Ja 22 iy S, Dl = A ol
B, AT TOURE A AR R e A 2 B A
RERAA 2B, UYTEEIER] 47 m AEES 383 5K K
JEPA R AR T 8 A 5 4l 7 AT S A
BT TR ITCRE , U 1 A 4 0 SOk

TE TR W 25— TR 60 mm 55— RITTRE
8 mm, 55 = JR LA B th BUTRE, X4a TARE .

5 HhiF
TER AR 2 P R4 T /N W T 2 i o, — 5 T
A AR PR O I IR 5 55— T3 1T 3 A

Wt gy 7= A R 5 B T, O TR AR A RN BT R AE
PD102 HTil A g AR G- i g 1 3ok — X A il T
WK R R AR, SE A TR B BT ER S T
A U A TR

S 23k

(1] ZEAF SR SO R B 20 Rk BT 04 BE 38 6 i Bt TR R[], 3R
T AR (A 459 TR ) ,2008,35(6) :80 - 81.

(2] kmbh, o7, 55 W AR M ] R I b 5T 2 AR A
2001.

[3] JTJ042 -94 2 BERE NG THARMIELS].

(4] XU, it A, TR TN M. dbat b4 Tl i il

#,2003.
[5] BRMS, 7R J6 A 5l ak B AR [ M. AR M. v Mk K2 i
#,2004.

(E¥E 74 T7)

(3) RIS TS RAT (28 IR T 2B
FRE AT LSS T SRR A AR TN S
BRI SA BB, vl LU RIS TR R LA 25 19
Z%,

S 3R

(1] FrIHE kR, 5. AR PE 3 AE A 1A 2L B eb i L 3 AR ML B
[J]. &L 1% ,2004,25(S1) : 14 - 16.

(2] VLo RSP 2 AR A TR S A I A T A R BR
R IR SE [ ] B 9 K TR 2% 41,2008 ,28 (3 ) :330 -
334.

[3] Lutz L., Gergeley P. Mechanics of Band and Slip of Deformed

Bars in Concrete [ J ]. Journal of American Concrete Institute,
1967, 64 (11): 711 =721.

[4] Hansor,N. W. Influence of surface roughness of prestressing strand
on band performance[ J]. Journal of Prestressed Concrete Institu—
te, 1969, 14 (1) .32 -45.

[5] &I, &2 @R B 53T [M]. bat, g
STl AL, 1993,

(6] HAW], AR 2. B b S0l i I vh 5002 il 2 HE 42 8 T
T[] A J15F 5 TR #,2002,21(9) 11383 - 1386.

(7] VFe¥e, REREDT. 3l 2L v i 4l T 25 b 104 f A7 A 2 e [0 ]
M BB 141 ,2002,21(3) 189 - 92.

(8] JFEMEH, VroEds BB A, YU 3 TR o B TR B L M R
B HIRRRSE[J]. & 015 ,2004,25(11) :1683 - 1687.

[9] M. Hetenyi. Beams on Elastic Foundation[ M]. Michigan. Ann
Arbor: University of Michigan Press,1946.

(EEE 77 TT)
1B JUHOEEN L N AME RUR R RS9 5], ™
AN Sk B ¥4 48 F 5 Ay 60. 26 m, S ¥4 gl E T
1. 91 m/h, BAHTREL K AR bR, AT LA B,
IR ST (0 Al 0 R 2 HE R K (Rl Sk A T
FF A BRI MH22 14% . W HERH . (1)
JE AR B ) I 5t AT REAEAE 1222 5 (2) B Sk ny il 1 T
CHMELMRIESE 2 —E,

RIS EE UL, T G Sk PR RE AR
Bk ARG A 5T kS B T2 A3 i oY
KB T HT AR,

4 g
(1) R HATERHEN IR0 B 7 ik I i T
SRR RS SYERE , R —FhSERERY  TEE

RIS FETT I 5 AT Hh O IR PR 1R RE R IR 1A L 23 &5
AR A AT Y, HAT B i S

(2) S W Bk i og 4 ] AR B
WISk B IR AR L, LA T A B 8 R 5 ) i 5
M, BA S PORE - et , A A TN I,

(3) Bk - W& SRR S 1 P AU S WA 35
ARSI RIS, i ELA AT RE S e A A
AR L E A TR kB 7 i

SE k.

(1] HR¥®,VEE, LEE. & PSS RA T ERIEA 4 i
T[], WRIR 4 ,2001,(6) ;21 —26.

[2] #Elfe BepeR B Rbk, % 3t & Ra T A M]. R
v ] b BT R 24 S A, 2001 .

[3] 4Rpefk, B RAk, B E %, % fi R 7E L Fe {8 Co & RIA T HAF
BRI T]. 2RI 5 R E TR 2001, (4) .


Administrator
线条

Administrator
线条




