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Development of Radiation Resistant Grease

Kazuo ARAKAWA, Hiroshi NAKANISHI*, Takao SODA¥,
Naohiro HAYAKAWA, Tetsuya YAGI* and Kenzo YOSHIDA

Department of Development
Takasaki Radiation Chemistry Research Establishiment
Japan Atomic Energy Research Institute

Watanuki-cho, Takasaki-shi, Gunma-ken

{ Received September 12, 1986 )

The radiation resistant greases have been developed. The
thickeners were bentonite (B), silicagel (8i), and urea (U}, and
base o0ils were m-{m-phenoxyphenoxy)diphenyl (4P), alkyl-diphenyl
ether (DA), and mixed o0il (4P and DA). The radiation resistance
of newly developed greases were evaluated by the change of grease
properties as penetration, c¢il separation and free acid.
Penetration and oil separation changes of 4P-B grease (NLGI No.2)
were very small up to 30 MGy. It has higher radiation resistance
than any other commercial greases. NLGI No.0 grease which is
prepared by mcdifying 4P-B showed excellent stability to
radiation up to 100 MGy. The grease improving its low-temperature
properties by using the mixed oil instead of 4P, is usable until

80 MGy.

Keywords: Radiation-Resistant-Grease, Irradiation, Penetration,

0il Separation, Free Acid, Polyphenyl Ether, Bentonite,

* Matsumura O0il Research Corporation.
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#£2 B ) - 2oMR

e 5« 2 & B b i B Mo
TR B (%) (%) (¢)
4P-B 240 256 0.0 0.0 300LLE
4P—-Si 278 283 0. 4 0.4 300LLE
4P-U 263 284 3.4 0.0
SS—B 328 324 2.0 0.1
SS5—Si 267 307 1.6 0.3
DA—B 292 283 L7 0.1
DA-S1i 283 278 1.2 0.7
DA-U 215 216 0.2 0.2
£33 08B OEORESY) — O
. 5 & 0 H R ik it
A " A (%) (%)
4P—B—0 332 343 7.1 0.0
5SS—-B-0 376 391 5 4 0.0
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ﬁﬁ%%4K%?0ﬁW7U*ZAﬁ,ﬁ@&bf%@%ﬁhfh%i&,E&U@V?%ﬁ
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HEERICEELLESICHO2VT, FEH7) —ZADART PV EDEDART P IVERL,
(YR ETALBRRGN L L A D T — R DO TORERH A7 brlOEDR R
T hERT, B8 (a)TH, 1720cm M AV F 2 v RKERLBEASEONSH, (b)TH
FEEIThE 0, HFRICHT S 1720 cm TOWRINMEE, BIUEHEBOERE (%)% 9 ITxR
Fo AR NOEREERBOFROBEARIREBL —HLTH0, poBMm LI L B
LT, 71 —ZB% AMCYIEM L B A0 HARIN A =7 F v ERICFT, K10 (a)ld
BOlEmR L ARa0r<7 b ( KBER <7 PvEDE)ETRL, 1720cm P OH v E =
WOKERRNARONE. —H, (WBEEBILLEL -7ZHDD 7Y — XKDV THRL,
1720 em M FHETOMINIE IR EA SRV ER 0, KT EBEICHT S 1720 cm™ O BIK
B, BLUBEBOERE (B E2RT. I ERLBIBR(HIELTNS, $/FK5 I
E— A —EAHOTESTBHE LABED 7)) —ADEMREERT, -8 - AHOTEHL
ESEHNIAE—&0D, RENMGEAHORIRNBIC KL VELL CEPIAGHL EN -1,

BRAEOESKBLIETHEROUREZH/ L%, /) -RAELB%Z 100me ¥ — 7 —
CANTS kGy, /W THRHE L., 2OR, H—EHEOLAESE 2.0 mmBEETIOkGy, h
LHBELTCEmmEREELTLIOLHT, HEROKTIRMED 7 — 2 DOBR(LERO SN
Bl E W, B THBHEREASLBEBEORHSE EH L, BHEBAHNKELRELE
G EMNEBHL, 22T, 7)) —ROEEEZ 1mmic LTICKGYy "h ODBFEERTHEHMNT 2




JAERI-M B86-141

EEL, CORBAEHEOTEEETNI. 7)) -~2ZALBEF 7 2BLEC IlmmOE SiTHED,
0kGy / h THRELALBED 1720 cm ORINGEEZHM I B LURILCRY . KpHHE LMK
kO, #72BEREEE - -BHOBZATH L EEOL —BER LI,

BREPRBEADLD, YY) -REHFTAT Yy 7aicAN, 93X10*P, $THE LKL, It
X%, 15kGy/ h TIMGys THREL, FABRNARY r v EHBBROREZT >, TOR
B, RBHHAELEUTHD, BILESW TR EEZRHEA L, EEMEBEHRICEWNT, 7))
—ADOHEBERETABPEDRET A EBHL L EL o, CORHERRBEEICHEMT
L7 2ABEHRTE, BEARICLEEB2MIET DT LA T vr—nazodac&&L
foo MTRRLAEDIIC, V-ARVEHBFCIOME LAES, SEODLETY ) —RIT
77w UWEHIFEL, BRHETES ) A0 -HigEAE LB s, COBERE, 7Y
— 2D AT AICLISE LD EELLND,

6.2 MHATEER

BHEEFEIEARTFAFERSBHEMO 2 50 F 2 HECBRETITE -7/, HHLAERG
ERACCo TR, MEORSEOHERZ3 P CEICERBLIOHEL T -1,

5.2.1 EZEEH

B BHICHREIZ (A)ERTEIIOHAZTEIMLD T L —H Ty — % 2 D i
AV ZABIT 32T vFuzH, FreAE-—FFT) v (50me) 2 H0TT) — =
ZEALRL. ) —RDER 10MGy BHHAT20me (2K ) &L, 20MGy Hid 15me (3
A ), 30MGy iR 10me( 4 & YL, HES 4 XT3 X100 P, $THER L. &
) - ADWREBRAEAT ALY, BEPHETIEREET S0, BHORPTHES A ¥
CEGE LT TV — ATy~ oA A%k, TRAKEHR, BUBHZ#HEL L. SEFE
BH 72770 T16kGy/ hitii a2 L 58 EHE L,

5.2.2 ZERihEE

FU - A eEH—IBILEE S, 514D 20emx 20cmES LL5mm OF 7 ARIC 7
— 2% lmm QESIED, RIZ(BDXERTLDICHEHBMRICT 7 AW 2R IMTIAN )
ERERTTCTIT N e BBRIWRON S AROUET 10kGy /hik?ibd i cEHEEL,
BH oRh TN LRI 2 ANE Z 1




JAERLI-M 86-141

R - I

|

5\'“._
L}
(a) o ——
T FEBIIZ - T e
T TN =RDE Ty
N
100meé =—#-—
(b)

10me TR

T BEEAORNICHOAEEROBE RO
7Y~ 2 DR




JAERI-M B86-141

x4 RGO RFICEV 7 ) — 2 DR FHLRK

7 ) — A A | 7Y — X B
B Al TLTRARMEE | B & % B
& B E oSt @37.8C 137
i E @25°C 60w 288 261
i BT 250 Ll & 270 KL I
# % B % @989C, 22h 0. 52
RACKEEE K @989T 100h 0. 15
# m & % @100°C, 30h 1.4
F 4y v OKfl ke g
REEMKE %, @79, 1h 2 8
X 5 % 0. 022
ECRAE: Rl =3 a0 O A R

F5 =4 = (100me ) MW TERHTRE L a0 RE L

wog™ g oo | 7

. ) ) e i 1 L B
S e ﬁ/f) 7

7 =2 A 0 0.9 255 278 1.0

0.51 B 2.8

BM 0.5 226 957 1.8

BL 0.7 250 265 1.4

1.11 BH 2.6

BM 0.1 231 247 L3

BL 1.2 221 268 0. 99

BH 11.8

3.27 BM 0.2 254 277 1.6

BL 1.5 262 290 2.9

2 2B 0 0.5 262 306 0. 33

0.94 BH 1.5

BM 0.8 265 282 0. 69

BL 0.5 258 273 0. 48

4.00 BH 52

BM 00 277 1321 15

BL 0.0 283 308 11

7.01 BH 8 1

BM 0.3 273 S 25

BL 0.4 304 361 L6

*1) fFeE 10kGy. h

*¥2) BH:v—#—-F8 (7)) —z20&MmE)
BM ! &— 4 —#8
BL Y — 7 — &

=3) Rl AGE (b koo Bl §ERR AR 2 7 fo )




JAERI-M 86-141

8.0 90 100 150 200 25.03%
s et vaadeeel Ll !Mrl‘;éllfll ARl

T

T = e e

L L L [ A E S N | 1 B [ ; : B - ]

5000 4400 4000 3600 3200 2800 2400 2000 1900 1800 1700 1600 1500 120G 130G 1200 1100 1000 900 80D 700 600 500 £00 i:
- 3

@) BWMESLFOLSY) —ADIR 2y b GFHE & O£

0 8.0 90 i0.0 150 20.0 25030
LRRRNEN

20 25 ao 49 5.4 6.0 .
L I S ‘11‘-“" il L 14 L ‘1. Lrme |$-\_-rl|m:1|1‘1lw IXESUSTIN]| !n]ll\llwq[lwi‘l'

|
LT

s i + - L I i - +
. i ¥ L1 T [ S S (- [

o .
eS| T o
1 1 f‘ﬁi | T i ' ‘ '
: : R e N R AR o —t 1 :
4400 0G0 3500 3250 2350 2400 2000 1960 1500 1700 1600 1500 1400 1305 1200 (100 1G00 900 800 700 630 580 ACD 3

.

) P
+ T

ai- L

300

(h) FEFCH D7) —XOIRAS b GRES LD

5 8 JN - ZACTEIHBREORA (IRJRNA~NT kb
( 10kGy/hT3. 27T MGy B& )




(%)

A

1720 cm™

In 101 at

10— & ZEES
O FEEBL S
. [ 1 |
& = ais
0.6 —
C-EFEED
1+ A7 z2ml
0.2 —
0 ! I | ‘ | |
1 3 4 5 6
5 =3¢ ‘(MGy}
X 9 TN - ZAADESIREIC LI LEEBERICNT S5 ] RIRINERE,

JAERI-M 86-141

BEOERMBEOBE (MEE 10kGy h )




JAERI-M 886-141

200 250303 °

15.0

10.0

8.0

8.0

L

T

4400 4000 3600 3200 2800 2400 2000 1909 1800 1700 1600 1500 1400

e
2 o
= HIIE I s
=k ! W e
3 Hispie fm st R g
- I HHHE -
L T -+1 m
3 it A_ i _ pImn &
E & ' A EHY A agHenng il m
3 AN BT i L i g
= HE = T T
-1 ! RN 11 111711 Il B4 -
s i : L B de
- . P g HE
- 1T ] W] R [} ]
T i ! | ! . H T =
- ; ! TR e
3 i [ i SRS 180%] 1A SERAL -
E i 44 HE H A e
= T RETH R ARy T TR
E Ialliee JHHETH Hilip i]-
E A hH RN R l ; L e
. A 1 T ! yerm ]
E L ietader] bl T b TH A
+ ' i AU TR R hHRE]
i 1 Nt AT [ IE -z
] 1 ] P i1x
- [T :L + b =4
B Y] AERANS) pypay FEn - s
—- ANNTHRRRY JRAR L L A Ry .
2 i AR e
- AER] bt | —;M
i H I~
i 21N

eco

cm'

B+ DE)

[

BRI DY) —ZADIRA <Y b (R

@)

e T
=2 =4
v = S
ey
ZH T 4
@ - g
o T o
™ — I Held
S i 1.
I 7 2
= ——r
<« H
Fibe —rr
.  p— =
4——L
+—
— Y o
3 o
= o
- =
“ 1wl=]
M T 1=
. ro—
e
o : s
o] : =
o 3 T Il B
: | —— dz
- T (=3
S
- -
=] =]
S
- )
1 yarpis
< i}
= ]
n y =
o_ ! ;
~T 1 1
= i g =
T 2
B: g EX
T
: -
I e
! S
Sy r,h
i —Li=
< L] /)
> o
© - =
I i~
= it =
i |
[ b o
- 3
- ]
s
. t -1
e |
L 15!
E i &
a0 .
“ He
o S
; =3
e
T il ;2.
4= 1o
=
o [ — !
e R
- =
= 15
5
I ——r
= loi
- -
s == &
L =
e = =l
= =
= 1
s 1=}
— =2
~ o T e
o)
e —— =
- T
| -
q
]
Q L o8 !
~ D =

2O IR A7 r v GRS EOE)

HECHS D7) —

b}

(

) —Z2BOoOEGMBEHEOFRARII R <Y kv

( 10kGy/h T 4 MGy 15

510

t )

b




JAERI-M 86-141

(%)

oM

H#

& SHEilg

O FEEHSL

1.0 —

0.8—

at 1720 ¢m™!

0.6 —

0.4—

In Io/1

0.2—

o HHEBS
O JEE B

I 77 2AFE.E
(lmmE &)

B11

T~ ABOEFAEEEICLABMFRICHT S 1 RBINGEE,
BLUHESBORER (BEE 10kGy. h )




JAERI-M 86-141

S

(a)

PHES O — (4 21

e e

Aei 1 ——

-

- h&

W &K

jrjl =

A (A

041

AN— A L —

HpihaHE

T\&Dv —>

00%

®)

— 19”7




JAERI-M B86~141

6. R EEE

6.1 HADPE

ﬁu—z@ﬁﬁ@k%ﬁ%&b5%@®WmmﬁﬁmvwfumﬁiﬁC%E%%DT%N
oo MBI BREMOETD S LIUMERAL FTI0MGy BH L& &0 EhmokEE£L£4L
Co. mo, 7  RABOME, 5, ( KBIHHOHE ) & 2@E4*TRd, RALHLMELS
T, BMOBHICISMEENE, BERKALTORPEZEDLID ARSIV, BEEWAL TTH
Btanimid, BORBRICED 2BES AL TV AL, B2PEHE TR 0.0 ( mg KOH
g ) ThHbd, LEDHIEER= 2 - FF N - 35020 THELF. BEDTE 38
FUALTHEICL2RABOBEZ L EeBEOL Lok XS, N—350>DA >SS > 4P
DIEETL - TS,

B4z, HEihé LT4P, SS, DAEZHW, L 3HELTNY b+4 b (B), YU AN
W Si), BLUT LT MAERCTHABMLALY ) — 2%, 20T BILogiETl, 1
MGy BB L7t &3 Dby YEEHBBMEOEILERYT, Bh &%t oiadics-TEED
HIGLHM, DAZEMELIBE, bar YBEEABROKRNEL, —H, HBR4IPEHOLE
BRE & SEELBNES 0, 2O ER, 7205 & HSEE/ICHMOTIKEEEH <
HELTODLIEERLTLE, #-T, TEEKXDHMHERIKENT YY) — 24T 3
I, WREBEECENZEMEH A LU ETHLDT, ZITREELLTA4PE
HAwal&Eli,

6.2 2565x2EHREISU-2Z

CCTHAMELTAPEZERHY, L H2RELTB, Si, $LU0ULHCTHRLAL 2
LeHBEORES) R0 TOBHSRIZ OO THNE,

6.221 4P—-BsY-—=
BIsB LUK 6K, BEFEMBRXUEZESRTEINFNI0OMGYy S THELALLEZDL & 5,
HMELS L UEBEBROLEILIC OV TRT. Z0 ) - RDBHE :HDERIRELL & YE®
ZLOXEBE, BEEIBHETHAPRIFICILEN I ELASE,, BEERESICKEL L,
CORAGHBPoHoLTL DT, 4 PHBENERLCHLTOBO TLEET, HoEXD
LBREVGAA TRETOEOES NSV CEILEBZEDEEZLNDL, TOV Y — 2] ~
IMGy REORBFIHT, bedESETARNELLLY, AU LOBEETIE 30MGy 2T
ZACED T, BbE, FRESOEKL LI, REGICHLEER 7Y —REVA 5,
DY —ZADTEIEERBS & HFOEMICLEENEH S hicd Biopic, EEM
BIHMEIC IO RABELREA T, RI6IL 7Y - 2OFABEKEHE ({52 4000 ) 457,




JAERI-M 86-141

HENY, 7V 2o T vEHOTHESEEL, 2ORBREREL L. HED DI,
FITICERE DRy b F 4 PR FOREEHESEELZ T T, K16 (a)@RBEERICO>VTTR
L, EI6(briciRZERPicB T I0MGy BE LA D TiRd . REHZY -2ICARS
N5 LS AN ER, 10MGy ORFICLD, XOFEMAGIRBICELLTEY, ¥k
FREEE L 3FDBEF/ICHELTVWEEDEEZ LI 5,

4P£$UNV¥%4%$&.4PﬁBfU~2#Bm%ﬁﬁﬁm$0%$?%%%ﬁx®
B OMEAER T ICRT . R AONEHEEHBEAC THEDTERT 5, 4 P
POORENZOGHEIEBRENSL, REFARKZELEA IV THDE, Bh s IFDXV b F
4 bidd PltlR2605DH 2 R4 EEZT L, 2REFNADOZmoLBPIRKETNATH L, —
K, 7Y —RE, BREHRIOCLHIWERBICTVREREL, 2FAEHNAD 64 mol% KFE
HATHDB, COfh, 25 v, 25V, tFLy, —BILREBLCZBIEREL/NERE S
Nice DTN 2B oDFREHN ARG, 7V —21gHD 10MCy DEHFT5.6 X107 mol
S g Thb,

6,22 4P-S8Si 71} — =

YA VT ) R0 T, BEOBIUELGPTENFNIOMGY ETHHELLLED
By D, BmE, BEBOZE/LEMBEIUERIICKRT., oo IE, 207
- 2BBHEHITEDL L HDELESKE L, BEDEROFL YY) - ZAOHRILBRE WV, BEME
OEALSEEPREEOANANE L, SMGy R ETEBITHALTVS, CORKEB, Bh 49
FC X BEEREETHLIDEEZL OGN A,

6.2.3 4P—-Uzr 1) -2

LT )RR DNWT, ERPTIOMGy $THHEHLALZEEDODE & HFE, BEMEL L UE
HMEBEOEZLEMIOBLITEIICART, b YEREREL LG ICWARL, 30MGy Th H 77k
TEMEIERLTVLS, EERIIMGYy BEOEBBRRETARE, aEEMTLLABDL
Tbh, TLTH) ~ADBE, ARBICHOAEIRT I VEEET I vOtEBEDEVIC
FE SN — 2D BHEBE®RICREZTESICOWTHENLEAY, BRT I V4 100~50%, B
TIVvAEQO~L0HBOEMAT, HHEOLEELIA TS —2FHAEL, TORHEGRIZOVTEH
L, BR7IvosHERCEL, WEASZEARO( P, TOFY — ZR3EERE
AirEh Ly, ) —20BARTOEOLEDEEZL LN, SSHIREELY VIEEEF
D, BEEEZNALLLEORENUBELEDNLS, '

6.224 HIES T — 2D

4P, SSHELUDADIEDOLEME, B, SiBLUUDIEDHEL ; HXOHEE THMEL
fo ) — ZOMHBAEEICE, BhOomMEAMEENRLGEELS5ATED, 4PEHVWAT L
BERLEV, TO4APEIBORL :HFICLS 7 ) ~ 22 TSN TRHELIIEREZ LHT
K20izRg. Mool dic, 4P-BZ ) — 2, ba 2BEAXRG/NSL, O
MES0LOBELELERY) ~RATHb, dPORMBMECEOHE L HRICEa VBT




JAERI-M 86-141
WE s RO BEHEBHICLI2IHEORNESEBIUISI THL,
6.3 05B&x3EHMEITV-R

) - A EHERBE T > TRMMOKEZFCHAL, SCTERERET S EELT 5,
CoEfbicd D, 7)) —2MHAE S -8, HEKREZEST D (FIAETLT X
> THESREARIBET AN E ). it~ T, FABREOMBHGEHERTTEL 7Y —2AH 5, HLHES
KB ATTOBEERBAHRELARY RS TEHLHICE, 7Y —ROFEOL L H9FEEARKEL T 5,
THDLLETEAFTHR PN ) —252PBETLEBEBELICASE, COL2HELIAPL, 05
LedEOT) —RAFEL, zoEMUYRICONTHEAT,

6.3.1 4P-B-0 %Y —2 _

AP SNV IFH+APT)—ZRETEQHICBWT 100MGy £ THRE Lo & s ofkEhic20
T2 B LU ERNITRT, 055 e HYEO7) -2, 256 453FD7 ) -2 LE~, B
ot bd st o DEEMASARSL, FABBELNESL, LPALAKLS, TO7) -2
10OMGyY £ THE L THELLE L, BHICED, BLeEiLL, 20 MGy i TR
KEZRL, ZhLOEBERETAERMND s YEBERB L CE{LT A2EAEZERL TS, END &
SEOEMLRNS <. 100MOy %S 37220 L, KBHO 43D bRENEERSLT
WD, BEMERTOMGYy LETEHELULARSLELZTLTSBD, "y ibirAf L 2R 272l
BB RESCHEIN TR EERLTVE, ZO7Y — AW 100MGy EWVWHIKEBE
ETHE : H9EEHFNIVECSERBHOLTHAVY, 4POHOEBFZICLLIMEOHEA
E, "V MFALPOBEONT VRICED, b dEELPNELHELONTOLELELDEEZL
Hilh,

6.3.2 8S—-B-0s57U—-R

4P—B—0 7V —2ICHVIEB (AP, REHAS 2 CEBFTEVELIRGAEZRFE DT
o, KEBHELZUELALEBERY, KREFEHECENARGERE 7 ) -2 & LTS S -
B-0#%HAB L/, COBEMOBESHETIPEE, TAFLN I 7=V —FDRESHIC
LOZELY, RSB CC~—4CoHBMTHEL 55, 4 POBEFZVEREASSLO,
A s (e L 2. AME CRESILES (0L b0 THBAAN —225 CICHHEsh
F AR ) SS B-04 ) — R AEGBICE T 100MGy % TR L & & 0tk k4
LA HFNE L UBR22IECRT. CO7Y — 23 40MGy fHETE » & 68D, 80MGy UL E
TEHEICE/LL, 100MGy TREVLL 72 MBI 40 MGy TEBIKAE{L TS, 4P
~B-0&LSS-B-O0DTHAHEEEDEL, EMOMMHERICIXSZEL L THHATE %,

6.4 TWERIU-REHET ) -ADHE
FZNCRLLEIWREEOHRZ Y —2ZHY, TOBEMMRCOVT2EE & 2EOCH




JAERI-M 86-141

E7 ) —2(4P—B, 4P-Si, 4P—-U) &HBEHTL 1,

miks v —2A, B, COEMRBVWENELELMTHY, EHr >Rz hThor7r, ¥
AN, BLXENFILATATES, 7U—2Z2RB, D, FRMKHEKRBELTHEREAL T
550 Thbd, EXDPBLUEZETI0MGy, 20MGy, BLUIOMGYBHELAZEZTDD
O EEEBRESRB~BITmd,, AMcmEzRAVAsY ~2A, B, Cit, wFrd
EEGMHEE LD EQPEBHOAEBEEKE L, poBL s dRCBHEICK - TR HEREK
EBROND, VFUvsfBAZY) —2 (C)id, ZHDPHEE 6.2MGy THALL, VA5 LY
) — R (B)i2 20MGy TRAICEL L, LT 70 —2 (A, ESHhEE 20 MGy T2 #
B LAands, AERBEHTEEL L, MR - AOWMBREBE®RR ) F 9 H7TA Y
— ALY N A VTN Ao LTI ) - RADIETH S, KT, EMOWBEESE CRITTE
LV IEAH S, TR —AAE4P~U, BLUWKY Y - AB& 4P-Si Tlkikd 2
L, M2 oW otk dic, M- Vv T /) -2 30MCy TEMEL T 545, 4P —U
) = ARBAALOREAZEEL TS, YIAXNVT) -20B&sERIC, RO ENTHE
FiehobnTED, 4 PEFVLES, 30MGYy TERHILOREZERLTHS, TR
D—RBEEAFNT 22l ~H —F YT 7970 ) —ATHEH, BEhEH T 10MGY
LTTE4ELL, 280 TGl 20MGy T TRLEZEILYT 2, MKHER 7 ) -2 B, D,
Foo%, DEFHIOMGYy BE L THRILORKELREL TV LA, EfEF/ ) -2 4P B
T2 &, HoHE, BEEEMEETRI Y,

RIICHIRZ ) —ZAA, BHLURIMES) -4 P—RBeoofEREICLINENNZE
AENIERA RS, MRV —2A»5E, 7)) -2 1 gt IMGy BHLAELEDHIRELE
B3 1.3 %10 mosThY, HEF) - 2ADFHNIE55 %100 mes &S,




100

10

[ 1111}

in bu

JAERI-M B86-141

/

te— N —

te— DA

|

8 _

'—A4Pp

[mgKOH/g]

£ B 1t

[Xi13

bbling oxygen
\\‘:::100
350 —
DA ——to—
S5 —a
4p —™
— 1

| LELE

L[]

in wvacuum

g

- N-350

<+— DA

+— S5

v 4P

—

L

WM 7, 7 at 40 C

Eihaa b L FEERAAT10MGyY
B E L 7o & & DR AR #R 2 O H




ok Dt

Al B B

YAt A )

DA-B

DA-Si

DA-U

4P-B

4P-Si

4P -U

JAERI-M 86-141

1 [ original

) =ad st

1.0

1.2

l
1.4 1.6 8 10 12

ERMHEL PSP,

514 ¥hrHF0mE
300—
i —_L
% - ® o
[
A
Q
200 p— C

EAIb £ HE
IR & S
o

o w»

L. l

BB

BG15

20 30
( MGy )

HOE R

4 P-BOREEIESHKRE

H

® e O @®



JAERI-M 86-141

i th 10 MGy i &t

7

(b)

Bt

* W

{a)

=

4P-B7 ) -—RAOBTFHHEEE

%16




JAERI-M 86-141

BHLIF (XY P F4 ) OB FOETHREER




JAERI-M 86-141

#6 4P—B7 )~ AQBEICTE B MREAL

= L oy 9 E 5 : ; *

B A [%IG)% RGBT /E ol %E(;@%E ﬁﬁ%ﬁ% 2%2(1)5
% & b 0 240 256 0.0 0.0 300 LLE
| 1 257 288 0.0 0. 1 300 BLL
3.2 | 246 260 0.0 1.1 7| 3008k

5.6 256 271 0.0 1.2 300 BLE

10.1 254 | 273 0.0 2.0 300 Ll L

20.1 215 267 0.0 3.0 300 2Lk

30.1 206 271 0.0 3.0 300 20t

B o7 1.1 278 282 1.0 300 2L
3.1 272 283 1.0 300 LAE

5 264 283 1.1 30020k

12 251 279 0.0 300 b1

21 236 280 0.0 300 BLE

30.2 236 283 0.0 300 BLE

* FEEEEAEE (JIS K2220 )
HEAERTA Lo » 72ERBTICAN, BETEELAANLOS, EGBHABmOMBERIT AL, FERE
THE(1~2C/ 8 L, BEREH» 7OORLHE N LIz s EOREHORED, LS ARD 5o




JAERI-M 86-141

o RESY —2OREAAOGHELFELE
e 4P B <y AR 40

7 R = % | m & o B OE W E S
G ( Total gas J 5.4 x107% 1.3 5.0 X 1073
G(—0:)" 9.6 x 107"
G{H) 3.6 x107¢ 3.4 %1072 1.2 4.3 x107%
G ( CHs ) 2.1 %1078 1.2 %1078 5.5 x 1072 5,8 %1074
G ( CzHs > 4.8 x 107 4.8 X107°
G ( C:Hs ) 1.5 x107*
G(COJ 2.9 >x107* 3.2x1078 7.7 %1073
G (COz ) 9.7 %107 1.7x107! 2.0 x 1072
i ZBER (ol g )

1 MGy 5.5 X 107° \ 13 %107 5.2%1077

5 MGy 2.8 x107° 2.5 %1078

1I0MGy 5.6 x107° | 5.2 x107°

* BEHBEOGH




500

e D E

HEM @

JAERI-M 86-141

l

18

bHraE
T AP —O— AfNEf —O— BRI
i B

e B

10 20 30
w8 (MGy)

4P —Si ORI L 5 HREAL

HZEREE A ANEN —A— B

AERREA —0— , ERHEH —e—
TR ER —e—




JAERI-M 86-141

* 8 4P—-S8i /Y — 2 DRBEIC & BHREAL

L x5 ; ;

TRt 2 gilG;ﬁ} FIRF B iﬂ %%gﬁﬁ ﬁ(ﬁgéﬁ E("C)L—ﬁ
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3.2 331 331 2.2 1.0 300 L)1

5 344 357 1.9 1.2 300 L

10 372 372 1.8 2.0 300 LiF

20.5 359 387 15.7 3.3 300 BLE

30 354 378 0.6 3.4 300 Bk

B 72 & 1 323 327 2.3 30081E
3 349 352 2.2 300 B

5 392 389 46.7 300 LLE

10 444 431 94.1 300 Lk

20.3 430 440 96.7 300 Bk

30 419 455 18.0 300 Lk
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g 0. 263 284 3.4 0.0
3.3 313 316 12.6 ‘ 0.3
5.1 308 310 10.9 0.6
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20.2 3086 353 6.2 1.7
30 337 380 3.7 3.3
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#10 4P-B-0BLVPSS-B-07 Y — xOMREICK 3 HEKE
., g B |5 2 0 B | mmE | oHs
T — R4 BEt&H
(MGyJ |\ xgsn | ® f1 | (%) (%)
4pP—-B—-10 = 0 332 343 7.1 0.0
11 387 406 13.8 0.4
20 399 411 43.3 0.4
30 370 373 7.3 0.6
40 381 383 10.2 0.6
51 340 404 19.1 0.6
60 359 403 301 0.6
70 343 389 73.3 0.7
80 349 433 95h.8 0.7
90c 326 422 96.6 0.6
100 294 372 96.4 - 0.9
55-B—-10 e Ko 0 376 391 5.4 0.0
20 396 472 5.4 0.6
40 420 500LLE 100 1.3
60 348 411 95.9 2.2
80 300 396 96.6 2.4
=1 thegg il wiomg 7 ) — 2 0k
Penetration . .
Name worked Thickener Base o011l
A 288 . Polyurea Mineral
B* 261 Silicagel Mineral
C 265-295 Lithium Soap Mineral
D* 260 ** Alkylbiphenyl
E 280 Carbon Black Methylphenyl
: Silicone
F* 300 Organic Polymer Synthetic

* Radiation Resistant Grease

** Sodium N—octadecylterephtaramate:616H37NH-¢-COONa
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#12 ThHER 7 ) — A ERBIEY ) — 2D FE N 2AE D ¥
WmKsY —2A W) — % B 1P—-B
1 MGy b 548 1.3 X100 mol /g | 1.3x10"mol g | 55% 10 mos g
(2.9cc. g ) ( 2.9 cc/g ) (1.2x107 ' ccg)
7Yy —250g,/ 1 MGy OFEE 145 cm® 145 em?® 6 cm®
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