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Effect of Gamma Ray Irradiation on the

_ Performances of Hydraulic Oil
Lei Ming'? Zou Shuliang® Tang Dewen'? Xie Yupeng'?’ .

(1. School of Mechanical Engineering, University of South China, Hengyang Hunan 421001, China; 2. Hunan Key
Laboratory of Nuclear Facilities Emergency Safety Technology and Equipment, Hengyang Hunan 421001, China )
Abstract: The effect of Gamma ray radiation on the kinematic viscosity, pour point, acid value and other physical and

chemical indicators of hydraulic oil were researched under the dose rate of 2 kGy/h and different radiation doses. The re-
sults show that the impact of the radiation dose on the kinematic viscosity of the hydraulic oil is relatively small and the ki-
nematic viscosity is increased slightly with the increasing of radiation dose. The pour point is reduced with the increasing
of radiation dose, which makes the low temperature fluidity of hydraulic oil better. The acid value of the hydraulic oil is
greatly affected by the radiation does, and the acid value is increased significantly with the increasing of radiation dose.
With the increasing of radiation, the chromaticity is increased, the color is deepened, and the light transmittance is deteri-
orated.

Keywords:~y-ray irradiation; hydraulic oil; irradiation dose;physical and chemical property

BARST X LIS sk R AT . BF B R
TRA%, RN SR AN R RERE,
TS| KA R o BT XM E 2R
THREHMLFENE BMITZ%¥, FRA T ERNMK
Flo BB R A Coy SLLIAMAE MoS, R
% TS5 PTFE B4 THRAY R E R R E
A4k, fERRFRE AR KR, T SL R B SOED A A
M200 ZIFF - SREBHUIA BN v LB IRE R LR
LIHBATRE B SR R, SRRY, HEREN

*BEME: HEGEREMBZERZSCEERRELZNT R
(2012FJ1007).

WA HT: 2014 -03 -25

fE&@sT: SBME (1956—), B, #HE, BLERWH, N
HBRBERESEHRERN R LB L BEARRESATR.
E-mail;: zousl@ 126. com.

BN, BEMHKE R RN /NT 4R, BIR
ERMNFZROEEA M, REes™ FAy
ST R CIMAR R AR R, W T AR
SFEEH; BHEMETRD R v SHRE S
FEAT T RARAL B o

“Co-y BB RRB B TREERZ —, HK
HHERIFRRE T Coy HERBBR TR SWEA LN
YRR A YR AL, WS A% 3
REMEHNE, BB SHEREMESHEE. B
R RESTEZL, HABEHRES, WiRd
B, B, BEFBRSREURBEREIHER 1T
BHIRE, K. PERESEEE, THAT v HRER
o ik BE A RS M BT ST LL B

N T RUZ R TR v LRI K2
RBEBELHRETRENFRHRWE, &3EEER


www.yeyaziyuan.com




2014 4E55 11 39 F

Bi%: v STEB OHRE M RE AR IE 53

ESFERERBRIE AT m, EREAEN
50 kGy B M BL— MR KME S ; MEZEHFE TR,
TERR IR K 100 kGy Af X R MER KME, BIE
v C Wiz sh Bk E7EE BF & K5 F] 100 kGy BRI E T
B¥; EEEAIRN 100 kGy B AR &/IME; FEfEiE
ShEHE R RAI B iR, RBHRKE.

BEMENFEREL, BHT v HE™ 4N
LR U R BT R AE T BN FHIE RGBT, B R BR7E
R BE N R 3R (38 R G B LR b 2 T R R I BE S R, 4
FRIGNEB AT, ANMEBBEMKNEHFTEET
R IR A BIFE W E T AL S 4 T R AR
BB, WRAEESEES RE R, ERd
YR RE A ROE N, AT S BB ERM ", W
WERRE, 18R A B3R RN X YRS 3h B EE Y
BRSNS HER; BBEXEEMH B B
SIFERR LB ER A, CHEKR,
2.2y A8 48 xR T 6 %R

{0 R N T R TE LB 2R 14 T ¥ AT RE A5 300 3 Y 5%
RIERE, TS RAEEY) Bs & B B8 B i Y
A o 3 R i A5 AR R B AR AL R
3 FiR.

-10
-15
-20
-25

230
.35 \
-40

-45
-50

Pourpoint #/'C

0 50 100 150 200
Irradiation ¢/kGy

B3 TS A AR IR B AR
Fig3 Changes of the pour point of the hydraulic

oil caused by +y-ray irradiation
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Fig4 Changes of the acid number of the hydraulic

oil caused by +y-ray irradiation
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Table 2 changes of the chromaticity of the hydraulic

oil caused by +y-ray irradiation

Chromaticity
Samples
0 kGy 50 kGy 100 kGy 200 kGy
oil A <0.5 <l.5 <l.5 <2.5
oil B <10 <L5 <l.5 <2.5
il C <l.5 <l.5 <1l.5 <l.5
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