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Abstract: A new Feg Cr, Mo, Ni; W, Mn, C, Si; By; amorphous alloy was prepared by melt-spinning method.
The nanoindentation tests were conducted on the alloy at room temperature under different peak loads (3, 5, 7, 9,
12 mN) and at different loading rates (1, 2, 3, 4, 5 mNe+s '), The effects of loading rate and peak load on the
elastic modulus, nanoindentation hardness and creep behavior were studied. The results show that the tested alloy
was completely amorphous with relatively high nanoindentation hardness and high elastic modulus. With the peak
load increasing (ie.. the indentation depth increasing). the nanoindentation hardness of the tested alloy decreased,
indicating a relatively obvious size effect, and the elastic modulus decreased slightly. With the increase of loading
rate, the nanoindentation hardness and elastic modulus increased. During the holding load stage of the
nanoindentation test, the tested alloy creeped. The maximum creep displacement increased with the peak load or
loading rate increasing, and the creep stress exponent increased with the peak load increasing or the loading rate

decreasing.
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Fig. 1 Typical load-displacement curve by nanoindentation test
TEDR B Be 150 5 4 2R MR8 8 I 5 4 PR 2 By
B L R - ) il 2 R AT 0 Al 4 B L A5 B i AR AL A%
AN ] ) 5 R i £k

2 HBEERSE

2.1 MHEARKEBYRER
HiE 2 aT LA S &0 2~3 mm ST
W IE AR, HL XRD 3% 7E 43° B3 H B0 3 Al ) 19
fEE I AR S e v e FR S Za e
A AR L B9 AR ST e
37



Mﬂrﬁfjﬁ %[5 W ’ %:_ : Feeo Cl‘s MOZ Niz Wz Mn1 C4 Si7 B17 3”5 BBEJ /Er\/i\ él] 21"] *E-ﬁfﬁ j] ? D ﬁé

MATERIALS FOR MECHANICAL ENGINEERING

12} pggge 1mN-st 12mN /
10 /

9mN

Z
£
i
&
0 20 40 60 80 100 120 140
f#/mm
(a) FEIEEHRF
127 W4 12 mN %
10+ pop-in\
) ) ) ) ) ) 8
30 40 50 60 70 80 90 E 6
20/(°) % 1mN~sj
(b) XRDi&% = 22% gﬁ:‘l
2t 4mN-s!
2 KA EHISIF XRD & 5mN-s!
Fig.2 Appearance (a) and XRD spectrum (b) of tested alloy ik
1 3 T LT 2 004 4 O 97 11 L7 3, . “”*E‘Tﬁ* .
B 4 7EA[E) U E £ 15 A0 A [B) A0 #E 2 T 34T 90 K [E R i Ia A
BB 0 A ST 505 W7 11 AT A4
I :’HFHH %éﬂfﬁ%ﬁ/\iﬂ%ﬁf&ﬁ —I/A)lﬁnj‘:l!‘f%‘ R & O E R £
E I: > E X %ﬂ Hﬂ( % I: 3 X i"jzﬁC %E}FE 2 Hj W X Fig.4 Load-displacement curves of tested alloy during nanoindentation
Iﬁﬁu @C?ﬁ%ﬁz Eﬁﬁﬁﬁ%[lﬁ Hﬂ( Q% EETEHE HH l:l test under different peak loads (a) and at different loading
e WL L 0 K B B (RAE SR A B/ 2 rates (b)
200 nm, X EH BT YIH M AL P AR R TR 2.2.2 AR EREEARERE
P 57814 R 11 R R I JDk I X i B T Pl 4 AR 7% W e (2 ey L) By 28y -0 B8 i 26 75 B A TR A
T BB kE . ]RSF o 200~500 nm, X R AE S A 4 TR FEIZ N AR AKX D K@K, iR
W7 2 1) E AR AR B A0SR, B S T, m G e R
T e 285 gt 1 mN-s 18
k=i .
@270 \*E RS L 16 &
= %ﬂ\ £
. uE
£ \+—‘} o5
* PR
&
240
3 6 9 iz 10
W B A /mN
3 RBALWED SEM R (o) GRS
Fig.3 Fracture SEM image of tested alloy WEELINER 12 mN
272 +9$H§*§E ch
22 MKRERNFME g | T REREE /; g
2.2.1 A1 A W & EE%S /?/ -
HIE 4 0T LA S MR 1 mNes i, §264 -
W25 W (LR AT O AT K 2 4 R TR A R (B s
I KA ) AN WG I 5 A [] W6 {0 48017 T %) o 2 oy 4 R S R N
s IN#GEZ/(mN - s7Y)
H oA 4 H
A A U G 6 BA BRI S5 5 5 1k 5 ik (b B MEEEA T,
(ECAT Ay 12 mN IR A ) R A 2 7 BS B A 0B 4 K R B (5 70
ih £ AH B S O T 2 kAT TP R Ab D 0 R AL 2
Homzg g £ F LRSS ) pop-in B, N 2% 3 R Fig.5 Modulus of elasticity and nanoindentation hardness vs peak
/J\ P Op—in }m% @_l]:,_l‘ l':lj Im load (a) and vs loading rate (b) curves of tested alloy

38



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

Fifh L, % : Fego Cr; Mo, Niy W, M, C, Si; By, 3F dh & & 69 4 K EJR A 52 M4k

A A5 1R A A K T IR M R PR S L A WA AT
AR B o a6 < 9 0 K T R R 51 T o 2 I {3
A E] 9 mN JF T E s WG A i 9k B i Bl
WA {1 28077 119 84 22 A A O, S Bl 0 e
WA L 0 A A U T AR BE R . ol e AT DL i
< P AN K s IR AGE 32 B e A R 8 1 9 DR T /) i B
THRSFROM” 33X AT R 5 2 T A RIS S AL A G
S Ab o 3 AR R S Ok % i T 07 8 B H) N A B R
PAPEBLIE T L R AR o b A R L RS SO - Al
AR R A AR SJ IR R AR I I 22 7 A A B kI R
FI A AR I 5 ) el R BR B 2 T A TR R B sl /s I
FEOR . S BOOK He R BE R A 38 O . B A T 20 R 1Y
B 4 B AN K e SRR JRE R R A R R O
A A T 28 3R R AR A A ) LA R AR AR
Fd H AR BUELET AR A e Z B A )1 A
FE I PEREE by A B 7 A R 25 21 0 728 S R Y
TR, B S [6) A2 5 9 2l ) D5 0 T g B R
I B 2R A d AR SR R A AR AR 2K
SN AT A 28 B2 I 8 O, IR AL TR 14 e
T35 75U b B R A K e R A 4R
2.2.3 ¥EWATA

HITE 6 1T LU 156 1 <8 19 29 K T iR 055 22 ik

N#EGE#HE 1 mN-s!
30T {RERIFE 10s

(a) TREIEERTH
5 | VEMHEE 12 mN )
{RECET A 10s "
4t ad L A : > 1
g -1
Q\: 3t —1
25

[a—

I [A/s
(b) R hn#iE =
6 ARAEEHEMARMEERRTHRERIBFRETRE
iR I8 & & B 95 25 4 R - A 1) i 4%
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