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Tribological Properties Differences of Various Graphite Used
in 10 MW High Temperature Gas-cooled Reactor

LUO Xiao~wei, YU Su-yuan, SHENG Xuan-yu, HE Shu-yan, ZHANG Zhen-sheng
(Institute of Nuclear Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: The tribological behaviors of three grades of graphite, Lanzhou graphite,
Shanghai Sangao graphite and 1G-11, are investigated by the normal friction tester
SRV. And the friction surfaces are analyzed by a scanning electron microscope. The ex-
perimental environments are selected as helium and air., The results show that the fric-
tion behaviors are different in different gas environments with the same load for all
graphite., At the large sliding velocities, the order of friction coefficient is Lanzhou
graphite>>Shanghai Sangao graphite>>IG-11 in air, and in helium the order is Shanghai
Sangao graphite>>1G-11>>Lanzhou graphite.

Key words: graphite; friction behavior; 10 MW high temperature gas-cooled reactor

HTOREEBFHEERE AR
F T R R HLR AR, B BT R TR
R, REHRRR RN, ERBRIE DA
820 B AR AL B RL B K BB R 5T R A1 R
BORM T MR R A EH
BB R 2R TR RN A BEEO W EA

7% B} :2003-07-07 ; # ) H #§ : 2003-09-30

Bm oy m, RO R A BH M
ZEMERSERIER. £ 10 MW BES®
BHTR1IOH, RATHAREREAF L
FHIGI AREREEN=ZHA8. 4XXM
FMaBREMREARNESNAS, CHIME
REGRE B A XA BEEMLEEN

fEEB MR A77 ), B, AR A L P54 Bl S TR



®3W WREIF.-BESAHRAABERERIR

227

EHATTHR" O AXFTEHAANERE
(g SR ML ES) X A BEBEENE
W .

1 RE

ABRTEEERSHEII TR 1. RBRA
f8E OPTIMOL A /] 4 72§ SRV 5 #E BE #2i,
B, B AR B AT 7 —40~900 C iM%
SR, B B ARG ESETE. AR
SREARTSMBEAEAS (HF 99.995%) .56
AT H30 N, R EE KN 10 Hz, KK K
0.01,0.1,0.2,0.4.0.8f1 2 mm, A FHEE.
BRERXGELIN M ITRE, tERAEIB
16.6 mm, 54 20 mm YR HEHE; TRENZ
7. 8 mm.EHA 24 mm BB, K4 EM
AN 314 mm?, 8 fil 77 = O T B k. X 4 A
LRFM A 4 MR 4 REEREBOE
HEEIZRBFFETHERRE,

2 HERMITe
2.1 EEBRN

B1RWMT 30 N FEEMAKFE
FIMAOBKEERERRY. ASKAER B
HEEBREH SMABKNEBERRE  Z2RAK;
W R E (0,008 m/s) B, B EARIHE
AL pQEI>Su#)>pu(38), BEHEEN
0.08 m/s Bf, 0 (1 #) = 0.30, B K
p(3#)=0.26K 15.3%,.(2#)=0.28, HH
BB, ¥ BB B R K (<C0. 004 m/s) B,
pA8)>pC8), WENHEBFERE (C0.025 m/s)

BLDEERARNMXRSESAEPRAR, K
QY>3 E)> (1 #), MBHEE RN
0.08 m/shf,p(L# ) p(ZH) B EIFH A
0.34,0.43 1 0.41, p (2 #) b p (1 #) K
26.5%,

2.2 EEFEEHSN

2R THMN 0 NMHESEF 3IFMA
BEETAEEER. 14+ GE (B 20 WER
REH GG ANEIBEE . BTMABREEA.
FRH XEPEABRREHATHNE
WHEUR, ZENABREBEH T NRE
TEROEE, B, BEERPCPREIB L E
ERZ 24 ABRE b ERAUNEFEREN
AW BANEREEN T IEAREVPE HER
HAVERNER, B TREERNFE U284
BEEZABPEHSBEOERBER:3# A8
(E 2o BEEREREIER LS, AEEEETE
B NERENRE R ULKEH/NBR, B
AEEABAAEHBETEREEAR B
AR XA E A .

B 3RH THMR 30 N 3 MAaRER
SPMERBERERF, 140 8EEREE
SaAAREWREG, REARBYWR:2# A&
RE(ESDOFRBELE, BEREWAETESR
B B AWK ER R W B HE T, BB
AEEFEREANRE AN, X R EER
HHATRATENRENR 3 ARERE
(BE3OMAEEUTF 2408, HERKEBEE
B ABRE, EHAKKHP,3 MABKE
EEYES, REROEER.

1 3HABHRNHEESY

Table 1 The characteristic parameters of three grades of graphite

FIgRiE/ WE/

BEBR/ FUEBRBE/ W@t/

WREE/ SRR/ ABKRRY

Fg Pag: ] HAR

mm (g-+cm3) GPa MPa  (MPa -+« m'/?) MPa (Wem™'+«K™1) T™!
1# ZHRERE 10 1.71 10 40 11
2 BE=Fn% 1 1. 88 8. 24 89.08 1.019 6 0. 137 20.51 106. 03 5.55X1076
3# I1G-11 0.02 1.76 10. 16 76.22 0. 945 0.126 25. 40 147. 07 3.9X1078
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Fig.1 The friction coefficients of three grades
of graphite in air(a) and helium(b)
O—14; [I———24; A—34#
2.3 itig

1) X 88 R B ] B 22 0

WYEHBRSH, T A 2R RE S
Ohy R T MR TED P BB 4% o T AR B A T A AT
R 1 EBE BT AL RO BRI T 48 T RAB AR
AL BRIRTIEVERE R TE BB LB A R AR
100 517, WEHSIEES FBERE A ES
RRH. EEAT. EHAOBEENTERNK
RKBES B, A RREIERAKYR, K
FAARERRWENBRET. A BREN
PR T 2 5 2 AP ) R T B0R B B K 4
TRAEMNSE R, & REA — Rk %%
K I, 3% 6 By X LA ) 2R Y 07 K — P
Wi 2 S P K 0 F T RSB T TR A — VR BRI, A
AR T 6 BB R, LI B Jr IR B
R 55 30K Wy 8] B9 FE R AR /N B AT AT AR
BRETH ., HEHESEPEEFHRERT
I 49 SRR O ) < B A B B Ak » B S AR BT
AR R R R PR YR
S B R o B 2 AR BT A R T R BE R R
T (] (68t UK L5, W EE R R HOE K. TEE
Pt FE b BE AR (R R R BE T L 3B hn
M B AP A T B A L LR R, (R R R
BoU K. G THASS TEMKETIREEA

W2z R 3MHARERENEEER

Fig. 2 The friction surfaces of three grades

of graphite in air under SEM
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Fig.3 The friction surfaces of three grades

of graphite in helium under SEM
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