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Abstract: Tribological behaviors of AISI 4340 steel have been investigated under dry sliding conditions at the room
temperature of 25 C. The experiments were conducted on a CFT- [ multi-functional surface comprehensive
performance tester. The morphology characteristics of the worn surface as well as the sub-surface were observed with a
scanning electron microscope to analyze the friction and wear behavior. Induced elements transformation due to plastic
deformation in sliding test has been detected by using an energy dispersive spectrometer. The results show that the main
wear pattern appeared to be abrasive wear with mild adhesive wear and delamination. Various length, width and depth of
worn tracks and the debris with different shape were detected. The worn surface showed mild oxidization and the wear
debris was rich in carbon and mildly oxidized. Plastically deformed layer in the sub-surface was observed. And the
degree of plastic deformation increased from subsurface to surface. Furthermore, grain boundary angles gradually
converged to the worn surface and tended to be parallel to each other. The plastic deformation direction changed on
account of the reciprocating movement, and converged at a localized zone in the middle of the worn surface.

Key words: AISI 4340; friction and wear characteristics; carbon enrichment; plastic deformation

Received 13 July 2017, revised 18 September 2017, accepted 28 September 2017, available online 28 January 2018.

*Corresponding author. E-mail: liangguoxing@tyut.edu.cn, Tel: +86-351-6018582.

The project was supported by the National Natural Science Foundation of China (51575375) and Innovation program of Shanxi
Province Graduate Education(2017BY044).

[ 2% [ AR R 000 H (51575375) 1L 79 4 F S 2 0 Q0T I H (2017BY 044) B2 ).


http://dx.doi.org/10.16078/j.tribology.2018.01.008

60 B

o %538 %

AIST 434042 — Pl R FEAIC & 89, 2000 it b 3
J&, ATERAS BT I SEA MMM RE. 78 Tl A 5 1B i
oA R i i K DG G R i R AR TROPLAS R P AR
FVZ N, LR VR SR B TR AL 3R R S 5
REWIRESE ", B A, EAIMRZ
XTAIST 434080 I 7t, F EAH7EAISI 4340804 5K
T S0 A T (90 57 R S ) A B T 2k H L 4R
PERE IR0 25 1) SR 25 HI ATST 4340891, 7] B 75
AN [ T 2% A 68 0 T 3R T 5 4 I8 7 KR 2 5
Wi LA K ATST 43404K b 5 25 35 U1 2 i 5y ) (e
2 SERR B R, I CALER T AL BT HLE A AR
RN EC A, AR Z SRR e R B R it
JEE I R, B X ATST 43404K 5347 26 Th BSok Ab #E DLG
JE LT BB R, aniB A B A ua i S, R, % L AE
P B4 PE e 0 9 AR A A 4R P 7E R T Ot AR B S 1
AISI 434049 1™, %t AIST 434040 A7 (r1F 72 8520
TR R I AL S, SR AR SR S AR [F 2 4
1, BUE SR AL 2 5 A v FEEIORT A R % R 2 R B
B, TEANIMERR, WA A — S, LAY '
SRPE AN (R, 9% 55 FIVE I, 2480 ag AR R
TR AR SRALE R BRI R 2T A i, R b Ak
PR T B R R, 0 R SRS R RN BT 37
PERE, [R50 2 A0 I #55 U) AR G, S0 AR B 7E R 2
REFE B AR B8 T, B K R B SR IE R 45
AR, [RIHHIE 7T ALST 43404K [ R4 B 10k 1 I 0 2%
JE AR BE A B 5 (1) L 4 45 4 B2 O LB,

UEAh, R AT R v, BT ) AN EE A G
P2 fih DX A 61 2H 3 68 R R R TR, 7 L T A R T
PRI B 5 ) T S, 0 RO B R T RE R Ok, RE MR
' I, AR TR R, H R 2 R, S
FRE MR RKKR.

DRI A SCAE 2 o) 1 J5T b 2 5 1 ATST 434040 i
177 8 B EE R BE P 56, 38 i R A B 453 3R T AW T
i W3R JE VBV AR T DA B B 8 B 451 1o A% v o6 3R
1, 738 1 AIST 434080 7E 7 il B 118 3 R 452 5 b1y
PE. 5835 ALIST 434040 JBE #5243 11 B 0408 2 1) IR B, Oy
T BIARTHRE I T, 0 22 k45 B8 i n 1, #2424
B2,

1 R &A

JER R IO IECFT- | 2 DR MRl R 455
PEREM A EHEAT, 40 B . k6 R BR 1 4 2B
PRIE RT3 X EEERA RN AL O, O S IRAE . 45

Sliding direction

Workpiece holder

Fig. 1 The pin-on-disc tester
K1 Rea

FHOR F THENLLE 2 BE 1 0, 3 4 B R A
FH BB A3 TS [R) 35857 (R 50 60 P 795 0 5 1 mm [ =
AN B ) ) BB R IR B Eh A B A% A WU, O el TE AL
SRAF BE AN, B =AM BB A N A 85 3 H
CSM-100X B 9 4 B3 ¥ & 7 5 (SEM) 1 R 18 1%
(EDS)F3 Tt B8 451 3 T 7.3 Th] B SR AIE kAT ML 82 AT
TR, 7 b7 B P B AR

TRIEFEAF R F AISI 43404 ([ 7~ 1 5-40CrNiMoA),
FOr B T2 R AR B A R - 850 “C IR, 630 C
[ K, VA, HERSE R I &2 s, AT WL, 3R45 T 8 k&R
A, gH/ R IR B A (E AL b sl h A ae,
FAFAEI R LA PR A1 040 MPa, it IR 4912 MPa.
I HT, FEARTE B IO B e, % 5 26 TR RS
F£R,N0.03, FEHMV-G21 7 55 3 ¢ FCAg i 1 b0 75 Al
FE AHV331(HRC33.4). 56 Ja HE4F an B3 Frw.

F1 AISI4340MULFER D
Table 1 Chemical compositions of AISI 4340 steel
wi%

C Cr Ni Mo Si Mn S P Fe
04 078 1.77 026 034 0.80 0.004 0.008  Bal

Fig. 2 Micrograph of AISI 4340 steel matrix
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Fig.3 Testing specimens
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Table 2 Average values of the friction coefficient, wear
volume and sizes of the worn grooves

No Depth/pm Width/mm Wear volume/mm’ Average friction coefficient

1 54563 0.913 0.149 0.522
2 51.554 0.892 0.136 0.361
3 46.568 1.030 0.147 0.354
4 457743 0.994 0.140 0.374
5 43.856 0.946 0.127 0.447
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Fig. 5 SEM micrographs of the worn surfaces
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(b)

Fig. 6 The debris on the worn surface
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Fig. 7 EDS analysis resultsof the worn surface
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Fig. 9 SEM micrographs of cross-sectioned worn surface
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