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Development of Mo2NiB2 Boride Base Hard Alloys with High Strength
and Excellent Corrosion Resistance for Plastic Molding Machine Parts

Kourou Hirata, Kengo IwaNaGa, Shinya Ozaxi and Yuji Y AMASAKI

Synopsis : MozFeBz boride base hard alloys have been successfully applied to plastic injection molding
machine parts. However, the corrosion resistance of the MozFeBz boride base hard alloys is not
enough for the injection molding of corrosive engineering plastics such as a fluorocarbon resin.
Therefore, the applicability of MozNiBz boride base hard alloys, having excellent corrosion and
wear resistance, into plastic molding machine parts was investigated. In this paper, the effects of Cr
and V contents on the mechanical properties and corrosion resistance were studied by using Ni-5. 0
mass% B-51.0mass% Mo-(17.5-X)mass% Cr-Xmass% V model alloys with five levels of Cr and V
contents from X= 0 to 10.0. The high mechanical properties such as transverse rupture strength
(TRS) and hardness were obtained at X=5.0, and this alloy showed excellent corrosion resistance
for a molten fluorocarbon resin. Furthermore, the Mn containing Ni-5. 0mass%B-51. Omass%Mo-
12. 5mass%Cr-5. 0mass% V-1.5mass% Mn alloy exhibited high TRS over a wide range of sintering
temperature and improved the sinterability.
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Table1 Properties of Cr or V added MozNiB2 boride base hard alloys.
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alloys used.
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*TRS: Transverse rupture strength
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Fig.1 Transverse rupture strength and hardness of Ni-
5. 0mass%B-51. 0mass%Mo-(17. 5-X) mass%Cr—
Xmass%V alloys as functions of Cr and V content.
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Fig.2 Corrosion test result of Ni-5. 0mass%B-5 1. 0mass%Mo-(17. 5-X)mass%Cr-Xmass%V alloys with
comparative materials after dipped in molten fluorocarbon resin at 673K for 259. 2ks (72hr).
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Fig.3 Cu-Ka X-ray diffraction patterns of Ni-5.0
mass%B-51. Omass%Mo-(17. 5-X) mass%Cr-
Xmass%V alloys.
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Fig.4 Back scattered electron images of Ni-5. 0mass%B-51. 0mass%Mo-(17. 5-X)mass%Cr—
Xmass%V alloys and Auger spectra at seven analysis points.
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Fig.5 TEM micrograph of Ni-5.0mass%B-51. 0mass%Mo-12. 5mass%Cr-5. 0mass%V alloy, EDS
analysis results at the indicated points and electron diffraction result at point (c).
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Xmass%V alloys as functions of Cr and V content.
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Fig.8 SEM image of the corroded surface of Ni-5. 0mass%B
-51. 0mass%Mo-12. 5mass%Cr-5. 0mass%V alloy.
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Xmass%Mn (X=0-~1.5) alloys as a function
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Fig.10 Ogoshi wear test results of Ni-5. 0mass%B-51.

Omass%Mo-12. bmass%Cr-5. 0mass%V-1. bmass%Mn

alloy and various comparative materials against SUS440C ring.
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Fig.12 Kneading disks made of MozNiBz boride base
hard alloy for resin extrusion molding
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5.2.3 &1

Fig. 1112, 1.5mass%Mnifii&<: & SUS403 D BEfs A
IZ X AN OSEMEE 2R Y, HAFHICIER 7S
M 2 SOR NI MERR S T, RIFGEAIREBEZE L T,
E7, BEBEAICOVTY, RIEFAEAGM B 60, Ni
a7 L 2EEM XD b EWFIT00MPad A48 %2
NL7.

DL EofESRA 5, Ni-5.0mass%B-51. 0mass%Mo-12.5
mass%Cr-5. 0mass%V-1. smass%Mn & 4 [k IR,
7 v FBIRIC T BEMEZ T TR <, BERbE, mTEREM:,
BAMEICOVTYH, HERMOKH-V52 & [H%h 2 bl Lo
BNt e AT 5 2 LRI N, BE, Zoae%
R—R I L7682 EHL, Fig. 121277 Xk9 %
7 v REHEOI RIS NG =—T 4 v 774 A7
THEEABEZ TV, IEFICHVIHTZE TV 5, 581,
it VAR S N 2 BIREOE AR OEIR, £ X OTHE - it
FEREM & L CHTHIHB~ORMEZX 2 PETH 5.



Lt [

6. ¥FLH

Cr& X 'V 2 BAM L 722MozNiBll (L4 % 18 & 4

(Ni-5. 0mass%B-51. 0mass%Mo-(17. 5- X )mass%Cr-
Xmass%V (X=0~10.0)) D%, BEWORE BXO
Mt EPEIC DTN, ERED 72 I ikt 2 &
L7, MUT offimz 7.
(1) Cr8XOVEEAGRML 7-6801%, WEHHEET5IE
H i OMsBTUE M LY E NI DFE S %2 kL L, V
GHEOBME & D IZMsBAE LR 7 1 XL &
2EMPED b, ¥, VERAG LGS TIENES
FHOMBLHER S N, IR OMsBsRUEMI LY & RE
Iz,

VIssEofme & i, e X O IIMaR
FCHIML, 10.0mass%V (X=10.0) DO, FifrHid
2.94GPa,fifif£1387. 2HRAZ /R L 72,

5.0mass%V (X =5.0) WIETix7 v FEHICH L
TNATRA CLAEFOENMAEZRL, 51TV
2N 5 T EEIFET L.

5.0mass%V (X =5.0) #iN&4:i, KH-V62 & [FZ
DL EDOEERMIIR 3 & OV 7 v B 1< LTz
Rz xR L7,

5.0mass%V (X =5.0) HMEEICMn % 1. 5mass%
WL 7243, it 7 v RBEE 2R T 3¢ 5 2 &7 <,
1553~1593 K @ Jisv>Beiiitn L EPH I 3> T2, 6GPall |
DY IERL, BESEEIEEE S N,

Ni-5. 0mass%B-51. 0mass%Mo-12. 5mass%Cr-5. 0
mass%V-1. bmass%Mné 4 1%, MozFeBz % i 'H & 4
KH-V52 & A% 2 DL OB Z R L7, £,
ZOGEE, BEREGE XIS I X > T, SUS
403 & DIl 2 BEOM MR S LTz,

(2)

(3)

(4)

(5)

(6)

53l A X B

1) FEFBG = EA 77 AF v 7 H MR, EERAES
FIHRR L v & —, (1993)

2) HUIEE: 7 v #BIE v B 7y 7, BT 2R, (1990)

3) http://www.daikin.co.jp/chm/pro/fluoro/caution.html

4) http://www.md-fluoro.co.jp/

5) e, EARDE— © AULEE, 39 (1999), 185

6) K.Takagi, Y.Yamasaki, and M.Komai : J.of Solid State
Chemistry, 133 (1997), 243

7) ERIEME, (LR E, EARDE—  H AR m A,
813

8) iR ], ThEPAIN, RHEGE, EARUE- kB X0
Kiad, 42 (1995), 438

9) AAKMEE, FHEBEE, s, RO, EARPE B

57 (1993),

36

Vol.35

¥ X ORIAE, Behiih

10) (HREAT], v JFRE, #ARIE—:12 2 v 7, 37 (2002),
283

11) Yu.B.Kuz’ ma, V.S.Telegus and D.A.Kovalyk : Poroshkovaya
Metallurgiya, 77 (1969), 79

12) R. M. German : Liquid Phase Sintering, (1985), 79

13) s E], V9 FRE, NRE, EARPE— 0 IRk, 33
(2002), 53

14) K. Takagi, M. Komai, H. Okayama, and T. Watanabe:
Proceeding of 1993 Powder Metallurgy World Congress, Part
2, ed. by Y. Band and K. Kosuge (1993), 1201





