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Tribological Characteristics of Several Bonded MoS:2 Films under Various
Conditions”

Koji MATSUMOTO™, Mineo SUZUKI *, Takashi NOGI", Yoshio AOKI ™
and Masahiro KAWAMURA ™

Abstract
Pin-on-disk friction tests were carried out for bonded MoS, films with various binder materials. Tribological
characteristics of the MoS, films were evaluated at high temperature in vacuum, under several contact
pressure and under a few conbinations of substrate and conterpart material. Roll/slide friction tests were also
performed for a bonded MoS, film with organic binder. Significant data in tribological properties and maps
of wear life against temperature and contact pressure were obtained. The data and the map will be utilized to

design mechanical component having sliding surfaces.
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AFITIE, SUS440C 7 FHikf & L7= 3. 1 ficoRERT
EHEMVELNTEIEA, HIEC D 2D MoS, R BEAMK
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A ORI R E L RITTLEXONDIRE L
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v T T T T T T T
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[T =Y Wil
3.2.5~[X3.2.712, HEM0.79 GPa DHEH DFE
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3.2.6 OEEH OB A LN K HIT, BEHE
LI 0. 18 GPa D v & H W BRIZ e v /h &
VN BB S BEFEIC KV mEMR T S A WL
W DI BEB R O HERS I HE D BN - FREMED & 5.
RV DEEFIEIZIIBEENRBD b, T4 A7 ANCiE
AR OBEFEN A o5, REBEEIC L A2 MHEXHE Y
ATl noT-. X 3.2. 7T DEFERIRTIE, T4 A
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Ti6Al4V pin (R50) /Ti6AI4V + #IZA
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Ti6Al14V ball (5/16") / TIGAI4V + #RIZA
p=0.99 GPa, v=0.5/m/s
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Ti6AI4V ball (Smm) / TIGAKV + #HIEA
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Ti6A4V pin (R50) / TI6AI4V + #IEC
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Ti6AI4V ball (5/16") / Ti6AI4V + #HEEC
p=0.99 GPa, v=0.5/m/s
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Ti6Al4V ball(5mm) / TI6AI4V + #iEC
p=1.35 GPa, v=0.5/m/s
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Ti-6Al-4V / Ti-6A1-4V + #HIEA
T T T T T

St
2B5 1E5 5E4 2E4

400
& 300
]
%= 200

100

L 1 L L
0 0.4 0.8 1.2
i, GPa

Ti-6Al-4V / Ti-6A1-4V + #EC
I ' 1 T I

400 - F -
| 1E4

0 300 |12E4

i
Ezm—

100 |-

L 1 N 1 1
0 04 0.8 1.2
[fiJ£, GPa

X3.2.27 @E, BEICHITIFEMTYT (WIRA, #IEC)

3.3 EY/FqR7EBERR
- THudt, MFEMOEE -

THIAS, FHTFAEHS SUSA40C DA D KT A R U — 4
MEE 3. 1HiT, FEUAEOEAIZONWTIES. 21
TR 7=. ZORERE, WA, #REC &bz, Faoil
FERME IR O &2 7R L7273, SUS440C Z F kS, +A
FH & LEBBITITHMN LT~ 2HEEEN-72. K
BT, THiMZET ¥ A4, FHTHM % SUS440C & L
T2 aORBRERIZOVWTERRS L L bz, 3. 1),
3. 2HEIORR LIS E 2, FHIM, HTHMOEEIZON
THEETD.

3.3.1 TFH#u#f Ti-6Al-4V, HHFH SUS440C DEFD
FS4AROY — 45
B3.3.1~[X3.3.312, Ti-6A1-4V HHRICHIE A &
M L, FHFA & SUS440C BLOEAE 7. 94mm DR —/L & L
To B OEEBR R OHER,, SRR O BRI O B EE 5,
KR A TT. WEIL 20N T, BERZ W EE LT
LA OmEL 1,17 GPa TH 5.

X 3.3. 1 OFEERBOMEREZ L5 &, #Wik, 100°C
DORER CILEEERELA 0. 03 FRE &L/ NS 7pfl 2R L1223,
2000CTIX 0. 1 EETEAL, TO®RWIBMLARLHE
FaRrLTZ. 300CTIE—HO 1 BEETHEML, >
WTO0.03IZHA T 20T ICHEMICED. 400CTIX
0. 15 FEEZTRL, T ICHEMIIED. HWBRIEEICERE
FENRR DR TH T

X 3.3.2 (28 LIzt O BB WX, CORETYH
R—/VOEFEMICEEBEIEO b, 7 4 A7 WX
ROBRENRLOND. [X3.3.3 DEERBRTIE, 7
A AT DYENTHIE TEFEL TS Z EDRMREIND.
FINCE - TR OBEBE D ST, BEEREECH M OME
D K9 IRIkEITA bR o7,

X3.3.4~[ 3.3.6 1%, #EECDOYLEOEEBLRED
#eRe, B OBEER OBIMEITE, RRPIRTH 5.
X 3.3. 4 DEEBLREORR A L5 &, P C OB &30
THORETHEBFEEN B LA L, TO®RIKTTS
EVIRMELESTWAZ ERDbNS. —B ER L
B DFEEAREIE, IREREWVIEERE S R AHBMETRL

This document is provided by JAXA.



22

UL 22 DT TR FEAEAR DT FEBA R R JAXA-RM-07-020

440C ball (5/16") / TIGAIAV + #KIEA
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S In vacuum,, v=0.5 m/s WIEA

E T T T T T T
E 440C/440C+ AE
 1.47GPa 440C/Ti6Al4+ AlE

Frfn (BEEERIED)

1.35 GPa

E 0.99 GPa
[ Ti6Al4V/TI6A4V+ A

10°

1.17 GPa ]

PR R R B |
0 100 200 300 400
e, C

In vacuum,, v=0.5 m/s #IEC
wk g " 4d0c/d40ct CBE o]
3 1.47 GPa

105'_1.17(;1’:1/

E 440C/Ti6Al4+ CRE

& [ Ti6AI4/Ti6Al4V+ ClE
T 0.99 GPa
& 10°F \ 3
w f —
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* r ¥ ]
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10°E I
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®3.3.7 #HFHM THHLFGICRIETZE

MEND D

3.4 ZAHHYUTANYEEEER (SUS440C, Ti-6Al-4V)

3.4.1 1% p=1.2 GPa, s=2%, SUS440C 0, RBREHAA
#6043 (A), 1804y (B), 63043 (C) 23S % Wrimih
BT D, W=250N (28T 2 BRI OHER 21X 3. 4. 2 (T
R SUSA40C, s=2% D3FE, FEEREIE, HERBI4AH
5AETO605HIZ0.069 205 0.041 £ TIRTF L, #
JETHEETT mEBELTVWD. HME (BREX) IR
BRETO S8 im72»5 RT3 pym, FT1 uym FTWAT A, F
DOHENRR LV/INEL RDDE, F ClREMES0BHE &
BRI OF N —ET 20126 L, R TIEHICRDI NG
ThA 9.

A~ B ® 120 43 [#] CHEEEAREL 0. 033 £ THA L, F
OREFIT T um BEFE L 7=, S oB id/ha <, HEER
< 72D DI TEEEHDME T L TWA.

B~ C ® 450 43 Clx, BEEELREDY 0.044 ETHIIML

721%,0.029 £ THA L7z, FOBBEOEFEIZ 1 yin ThH 5.
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B

o 1 2 3 4 0 1 2 3 4 0 1 2 3 4
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X3.4.1 WrEHh#R (SUS440C, p=1.2GPa, s=2%)

C DERT D EERHOLEB AR E 2D, CliEHFEmic
ETAHHR T EEZBND.

C DS T, ROWEIZ, K3.4.3DKRETRT LD
RFEENR RO, K341 CBTF) ki, FEEL
WO ST 1 o C, IEOREOM S 133 L <3
HLTWD (FTHOM SIZRE V). FICHBEIR b
hrods. B~ C OEEEEIL, ROMI /NS D
DI THIIM L7214, BREE LB LB X b
ns.

SUS440C, s=5% OH}H b, FEELREUIIE N OZ I
L, 0.030 L2 L THEMIIELE. s=2% DA LIH
BRIZ, BN REEL 72BN D.

SUS440C, s=40%, 80% D¥jhr, FREAREITFHFMICET
ZHEATO0.023 FTIERTFLTEY, Ziids=2% 5%0
LA AR THL DI/ ES W, FMICET D ERTO YR
IR 0o Bbind. RBRTh OBlE21T-C
W2 WO THIEILTE RN, um A — X DJE Z O HE K
DHBE L 72D Clide <, BEFEIC Ko THERE DS < 722 0 fik

L 01

S i —s=2%
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Wr L7z & Bbins.

FERF DY Ti-6A1-4V, s=40%, 80% DA, EEELREOHE
1L SUS440C DA ERETH 0, PRI Ok K O A 12
REBRFEWNTRD T80 TH D, BEELEE SUS440C
ICHARTREVDIE, EMBRL L, HEflmEs K&
WL THA).

Ti-6A1-4V, s=2%, 5% OHFH, FEEAREULFBR 1A
2B 480 43T 0.042 F T LIzl TR ET 5.
s=2% OEGEIIWTH IR ORIE Z1T>TH Y, SUS440C &
REIEWT 2D o 72, BERBALAH & 480 23 DIRF A CHL
ST pm, WROESIZmA—FThoT2EZ BN
5. A UREEC s=40% OEEELRENT/NE < (0.034), 7
NYRNRKE DB EITWIENHEL 7o TND LD ThHD.

T PN E L T Ti-6A1-4V 78 SUS440C & R
RBDIX, —EXRE LI BEEREAE A L, T
DEPREWVGEELAZEOMEIZR LR TH D, s=2% DRk
BRZ 4TH) o 7o RS CEEMR O EE T/ & <, FEmTiE
FELTWahol bt Bbiuad s, F ORIKIZIE SUs440C
DR EFBEOFEEN R S0, R OBEmITHFOHL 2>
Tz, HIEORBEDOEZICHm L /e b, FIEERAE
FEROBAE CIEE S, BRENETL CREEMAERT &
ExbND.

Z D X 9 7p2EEhE SUS440C T p=0. 86 GPa DK T
TTRLI (FUTEWE), s=10% TlIAEAmIERT O BEEIRE
D/ E < (0.025), HIEEDHROEEFECHMICE L A
Pivhd. —J, s=1% TIIEEAE R E < (0.043), #
HicHMmE oL ) THDH, MENNSL, TRDER
BREVEHEESDEE SNCT L FMREVE WS
RThoto. KT RV THMPENIM L LTIE, A
FEN/NENE, BIENEL 2o THEELST W E WS &
LbbH1Es.

Frm ik, BIBITAT o720 B (s=100%) RERO
FER DS LTI 3. 4.4 R T. mENKE WV E Ha
METTBOIEMAS T, Ti-6A1-4V A SUS440C L v K
F e RHOBIEREEDREEZ BNDLN, LoD X
INCHEENEBE SN D Z L HRELTWVD, TR FE
1%~ 10% CELEEThH, KELREOHFMLITE

Imm
3.4.3 ERFRODEIRE (SUS440C, p=1.2GPa, s=2%, 630%)

6

107 o SUS440C
0
> /1\ * * A4
8 s < * . N
- ¢
S10° %
= ® p=1.2GPa
© p=0.86GPa
® Ball/Disk (p=1.2GPa)
104 f f — N
6
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/I\ L 2
. *
* *
3
P}
K 10 N
3 *
¢ p=0.78GPa
¢ p=0.65GPa
® Ball/Disk (p=0.79GPa)
104 . . — A
0.01 0.1 1

Slip ratio
E3.4.4 ZAHMNY/IRYRERIZEITDMHIEF

1.9 (SUS440C), 2.2 (Ti-6A1-4V) TH o 7=. TP &K
D3N SUMEI TITE S RIBE L 722 0 HFam & 7 D 2 &
B, TRYERFMICLITTEEIINS L, BICEAS
TOKRE S LMo Uk, WIROMNE nFmzRkd s L
Eiohb.

AE T, BEEFOERN D TR0 BEEIZBIT D NS,
BB O FH a2 1T > 72, FMITmESKE D EET
L, AUMETIIAT LRI FZ o800 NE
FmThole., TRUKROEEI/NEL, ZHUTFmIC
BT DN um A — X DR S OPWIERFIEEL T D05
ThoHEZZOND. AHRTIHE, TRDEELERY T
N BEEOFGOEITNE o T2, LR EED S &
WORELHY 7, BRI OFEIX R 2R 5 T REED
. TR O BERE O FEM 2 EAT, S ) OFEAM & A RS
LSbLOBETHD.

4. £&O
il B M ROUINA % 22 2 T2 HKAE D MoS, R BEAMEZ DU
T, {REE, #fhmE, TH - MFEMELAT, BZEPO
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[Nz i N =Rt T T B RN M A g ok 2 52
T5HE,
IR D5

(1) Zo#MES 100 ~ 200°CT, FHMGDOE— 7 B3R5
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FHME L THEDLDN TV S HEE S 2 - 7
BT, 777 7 A NARI L BRI,
300, 400°C CTHMDEENRHNT-.

(3) AWM EREAM & Uiz, Bk L7mEE
BT, B AT LA T o#EIC T
EHFMPE L.

(4) BEZENRT A=K L LicHm~y 2Bk LTz,
FH A OBREERE O FHIAZICIE A TX 5.

HE - FHTA O

(B) FTH-FTHMETF ¥ 4L LI-RBRTrE, il
MFMEAT LA E LA, WA
MBERR D @ S KIF IR T L.

[ E D2

(6) AHEAEAOPBERIETIE, mEOHEINC & b2,
WEEMRRE ART LIS L, A
BERRNE C UL, i E O NEFF a3 5 B I D>
ThHol.

(1) WEENT A=K L LIzFm~y T Z2ER LT
FH A OHBEED L o Bk 3o a 2hIchs
HAT& 5.

ERaVE 07
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VLA L F X A ED T NEREMTH T
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