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Synopsis :

The present paper describes the records of fabrication and field SSC (sulfide stress
corrosion cracking) tests of a 10-t LPG spherical tank made of surface-softened, two
layer (HT60+ mild steel) clad steer plates constructed at Chiba Works together with the
results of laboratory SSC tests. All the ER (enshrouding roll) and WR (welding roll) clad
steels studied have excellent resistance to SSC, regardless of the thickness of the mild
steel layer, and also no difference is found in properties between ER and WR clad steel
plates. The mild steel layer is not susceptible to either active path corrosion nor
hydrogen embrittlement. Therefore, clad steel rarely have stress concentrating notches
that work as SSC initiation sites, and this is the reason why clad steels have such
excellent resistance to SSC. No cracking is observed by the in-service inspection of the
experimental tank which has been maintained in actual operating conditions for two

years.
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Synopsis:

The present paper describes the records of fabrication and field
88C (sulfide stress corrosion cracking) tests of a 10-t LPG spheri-
cal tapk made of surface-softened, two layer (HT604mild steel)
clad steel plates constructed at Chiba Works together with the
results of laboratory SSC tests. All the ER (enshrouding roll}
and WR (welding roll} clad steels studied have excellent resistance
to SSC, regardless of the thickness of the mild steel layer, and
also no difference is found in properties between ER and WR
clad steel plates. The mild steel layer is not susceptible to either
active path corrosion nor hydrogen embrittlement. Therefore,
clad steels rarely have stress concentrating notches that work as
SSC initiation sites, and this is the resson why clad steels have
such excellent resistance to S5C. Na cracking is observed by the
in-service inspection of the experimental tunk which has been

maintained in actual operating conditions for two vyears,
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Table 1 Chemical compositions of steels for S8C test (wt. 24)
Steels Position C Si Mn P 5 Ni Mo v Ceq FPoy

Clad metal (mild steel) | 0.04 Tr 0.30 0.015  0.013 — — — 0.09 —

A | ER* clad

Base metal (HT60) 0.14 0.28 1.35 0.020 0.004 0.33 0.105 G.036 G.41 0.23

6 | WR* clad Clad metal (mild steel) | 0.06 Tr 0.27 0.021 0.019 — — — ¢.11 —
Base metal (HT60) 0.08 .30 1.44 0.017 0.004 — 0.148 0.036 0.40 0.18
C | HTeo 0.14 G.28 1.35 0.020  0.004 0.33 0.105  0.036 0.41 0.23

*: Enshrouding roll, *¥*: Welding roll
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2.1.1 fHEH

SR SSC BT W ERAM O E K L U ERNEEY
Tablel & L0 2iCmd, SR bIXFAEE (ER) & X UHBELE
(WR) 02807 v AV I THELELDTHS, Th
b AT Nigmo HT60 i E 2 Smm DR EY L o
AEEREE L - TRELL27 » FRTHD, BRI NiERNO
HT60 i S 1.5 mm DR Y & Dl B EEEIC L - TR
BLEF Ty FIRTHZ, CHIEERA TS, AFOTMBELH
BLicdh o, ASBELE—D HTOMTH %, Table2 x4
BEOEEIRAR YD 4ET REBOERTH Y, vWThi
HTSO AOBMEBWR L T3, kls, ASIIE SSC M FiF ik
HEE2ORELHA~D LD, RMELREACYERL, ES2E
b3 CHBRTHE LT,

2.1.2 SSCHEB

HT60 l Cii B STk e E A HVBO L T ehtoT
SSC AT 5h o Lipded, MBS OrEE L HAZ 4T
BAHZ EB—RBIZAMLRT B, Uicd - T, Wi SSC & oFF
it p oz 1 i A A A Sl o

EBEMFORRBYE, BELGFOEELFie. 1, HRALLE
B o LR O FE{EA Table 3 wiind, ABMOREREIL 60 kef/
roum? % SR SR (K FE SR R KS-86M ¢, & H ir kAR
K FEFRIEEE KS-66 ¢, BEORHESE 60 kgf/mm? £ # B iBEE
KFEREEHE KSA-86 T, ¥ BRI A SR R B KS-661.
T, CHlitKS-86M tLhXhBEL o, Tihb b, Nifhoi
W N Eino BEE T, NUERNOSIEET NSRRI 0B
BOHEL . TAROSSHTIERRE X Lom 0BT
1E@%E, 28 I03mm OBRSIT 2BEE 4mm OS5 3EBE
ErTot, WTHOBMPC BT H AL 12k]fem, ~AKRE
11 1256~150°C ¢ %, 7o, Table 3 iz i Bl v 7 DT
TR SRR KSA-T6, EHMy v KT ofE Lt L
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SSCHEB LB AWMEN 8, vi—-1k 1% 50 @ Canti-lever 2,
EWMESIRERBREE A, WEYAT LT 5. HSKERIH
50l DRBREHEESECHEL, KBt hftirie7 2V A BB
AP ERE L THRBIY L. BRCERBOAMSP, Nemrt
AV ALEMESED HeS AR EK L TIRA A, HSBES
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Table 2 Mechanical properties of clad steels for SSC test

Steels Plate thickness YS s El
(mm) (kgf/mm?) | (kgf/mm?®}|(%)
53.4 63.3 23
A | ER clad | 38 (mild steel: 5)

52.9 63.0 22
59.0 64.2 20

B R clad | 30 {mild steel: 1.5
WR cla {mild stee 3 £8.8 64.2 o1

D : Welded with electrode

for HT60
Milg @ ! Welded with electrode
steel for mild steel

layer Heat input:12 k]/cm
Interpass temp.:125
HT60 ~150°C

---! Hardness measuring
{mm) position

Fig. 1 Typical example of welding conditions

Table 3 Chemical compositions of welding electrodes used
for cladding of HT60 steel plate (wt. %)

Electrodes C 51 Mn P 3 Ni Mo Ti
KS-66 0.04 0.52 0.22 0.013 0.006 — — —
KS-66L 0.06 0.03 0.45 0.016 0.007 — — —
KSA-86 0.07 0.40 1.33 0.013 ¢.008 — (.27 0.030
KS-86M 0.05 0.44 0.86 0.014 0.008 2.58 — —
KSA-76 0.07 0.48 1.40 0.012 0.008 — — —
KT-43 0.06 0.02 0.54 0.017 0.013 — — —
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Fig. 2 Geometry of the SSC test specimen
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Table 4 Results of S5C test (50011)
T T T T T e, CHCOOHT T rer o DIV R T
Test sclution 5% N:l(,l—at— (;OOO’O CHJ](_’I()S()H-I_ 100 ppm FS I}H_J'\ém}fl_“
: 3000 ppm H:S ; ppm Mz I‘{‘{, “‘;J'
: (pH =2.8~3.3) (pPH=2.8~3.3) (pH=4.0~4.5) (10)
(kgf} 2) — e —
e TTUTY
) Steel\(mn\( mmy 50 45 50 45 50 45 —
o © o O G O O O o O o O 300
2 o O O O o O o O O O o 0O 260
A ER clad 38
3 O O (ONNS O O o O o O O O 255
4 O O o C O O O O c O ON® 235
B | WR elad 30 1.5 O O a0 a0 oo o O O O 305
C HT60 32 . X X X X X X X X X % x A 290
t,: Thickness of plates tn: Thickness of mild steel layer a: Stress

{: No cracking A Micro cracking on surface

HT60 —-alt—-ff—-

Surface layer of mild steel
Boundary zone hetween mild steel and HT60

Upper:
Lower:

Photo 1 Optical micrograph of clad steel after SSC test [0.5%
CH3COOH + 59, NaCl+-3 000 ppm H.S, 50 kgf/mm2,
500 h, WR clad(B}]

— B R U7, BB O HoS B 100 ppm s L7 3 000 ppm &
L, 3000 ppm @BEE pH £ Cl 14 v 0 @EL 25405, 0.5%
CH,COOH # 59 NaCl % #i L fzo 8 T AS J213 50 35 X UF 46 kgf/
mm? & L, REREEL 25£1°C & Lic, HEREMLL, BILARES
EEIRECEL, SSCoREn+anM s Rite 5500k L1
o, 500 h BB RN LAy BRI T o B R T
FxERECREL, ShEEoFEYFMCRE,

2.2 HBRER

SSCRERER% F LT Tabled 12+, 7 5 » ML, 03%
CHCOOH #s & 78 59 NaCl #55m 3 000 ppm HaS K ¥ 7. 0.5%CHs

NN IR Vol. 21 No. 1 1969

% : Cracking (failure)

BM

Photo 2 Typical microcracks chserved in HT60 steel [100 ppm
H.S, 45 kgf/mm?, 500 h, HT60(C)]

COOH #fn 3 000 ppm HoS ks & 0° 100 ppm HoS K B+ C
@, AT 50 % 108 45 kgfimm? o FhoflTh, BEER
EERE ST BT 500 h A OBNNT A S i o
oo REREOBEHHINEOLEERBELEERD — % Photo 1
i, AeH, B L s HAZ Elhita 89 bhic, Zhic
%L, HEeso HT60 481 100 pon HaS AkBeyy, £ T 77 45 kel/
mm® OEETO 1A ERE, §T5000h HIND HAZ ik A8 2
Shic, REETHIZ2Th, FECH Photo 230R 21 5 78l
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Fig. 3 Appearance of a 10-t spherical LPG tank

Table 5 Design specifications of 10-t LPG tank

Type

Content

Capacity

Geometric volume

Inner diameter

Design pressure

Design temperature

Specific gravity Sheil
Support

Welded joint efficiency

Corrosion margin

Hydraulic test pressure

Air tight test pressure

Earthquake coefficient

Wind pressure!

Design code

All welded spherical tank

LPG (propane)

10t

19.16 m?

3320 mm

18 kgffem?-G

0~40°C

0.58 {at 40°C)

0.64 (at 0°C)

1009

3.0 mm

27 kgflem®. G

18 kgffecm?-G

0.45

12047 kgf/m?
Regulation of high pressure gas

Design specification of steel
structure

# h: Height of equipment from ground

Top crown

Bottom crown

KSA-76
WR

KS-66L

( | WR)
KSA-76

ER : Enshrouding
roll ¢lad
WR: Welding roll

KSA-76] Welding red for softening
K5-66L] surface of welded bead

Fig. 4 Unfolding figure of a 10-t spherical LPG tank

(6) BWEFFEIRBREMEZOBEL T TRBEELTS, Lt
Do CHEEGHILEEHEEL L,

(7)Y Fo?REUArAZI O VIIovR—0, JXA%SEED
i cth, EEERLE PWHT) 2T HFBECE T
R L.

3.2 REyUONE

3.2.1 fRIEONE

2EFOY e A THELLER s v B2 7, FlIRO{LEMA
B & B By Table6 s X O'Ti0R 3, IRER 13mm & 108
6mm O 2BERLL, WBERFRBL IV 75 7vic, BER~=
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Table 6 Chemical compositions of clad steels for service test (wt. 94}
Steel Pusition c si Mn P 5 Ni Mo v C., Pe
ER clad Clad metal 0.04 Tr 0.30 0.015 0.013 _ — — 0.09 —_
el Base metal | 0.14 0.28 1.35 0.020  0.004  0.33  0.105  0.036  0.41 0.23
Clad metal 0.04 Tr 0.22 0.012 0.013 _— — —_ 0.08 —
WR clad
Base metal 0.14 0.26 1.24 0.017 0.008 — 0.038 0.36 0.22
vh—- AWM EFRFRER L, R I OEERBIIEKREE & Table 7 Mechanical properties of clad steel plates for service
BLERBC LV Totch, SPVS0Q DRE 24 EHME L. test
A Tas v rR = = -
u-*_‘*/f LEHE O FE S i R X U AR CRMAEL 2. R Tensile test Average V charpy
W, BETFRBRCRERTORM LA, B mE4s o L Steal Pl_atlf - impact test (kgf-m)
Poo R AMFBCIZ T T 30 kaf/mm? B b & REFTH o M teels s P T s | 1s |EL| Cdr | L
B 213 1.0 mm w5 1%, FHAERED T 1.4 mm, (kef /mm2)kef fmm2}{9%)| rection | rection
RMEEEETE 1.2mm ¥ BEcBE L, BRI GEAEYED A §0.2 67.8 | 31| 14.7 16.6
TH oo ER 61.6 67.9 1307 15.9 18.2
5 13
322 EmﬁIﬁ;ﬁ e ) clad L 627 | w0 2 151 | oar
FEETARIEERBEEN CERRRBRER (B nEIwT 63.6 608 |20 17.4 21.7
EM LI, WERER ICBEETHBRER Y Table 8 iin . &
Bl KSA-86 TRz Lic i, & 2 o Bk Rz KS66L 2 A 223 222 ig 13; gg
Vv, BEELAERT ok, BICAERRKMBEESROBIIALY 13 ) : i .
BT LB IABRTHETL LE. chbho#FicklrH5RES, WR B 62.1 69.8 | 25| 13.8 18.1
Vgt v bE—FR=FAF—-i3Thd LPGz vz LT clad 59.6 68.7 29 13.6 19.1
+o BN R bz, A 57.6 66.7 | 43| 18.2 15.9
- e g = - - 26
¥, MFoEHF, BEY, ABFRBCHLE L CHESOR B 582 72 |az| 2.0 19.7
WRE Lot

* A: Specimen with cladding metal
B: Specimen with cladding metal removed

Table 8 Examples of welding conditions and welded joint test results

e iti Welded joint Welded joint
Gronve shape Welding conditions tengile teat V Charpy test
{(Welding position) jPass| Welding rod [Curvent| Voltage| Speed {Heat input Welding layer TS Fracture Welf:}l:metal \I:};.AZ
No | (diamm) (A) vy |enmymim] kI om) (kgf/mm?) position (I:H'f','[';ﬂ (kg‘f_-nﬂn)
50 £5'y 1| KSas6() | 180 26 105 6.5 - .
' 625 Bf‘sel 10.4 16
- | 2 | Kse6L@y | 20 25 N3 26.7 metal 1 105 159
3 | KSA86( | 210 27 113 5.5 ) 9.0 74
Gnug’ing-.i Fo~ N 4| 635 Ba'.;el av.10.3 |av.10.3
(Fl 4| KSa-s6(4) | o210 26 136 24.1 meta
CESS A i, - - — -
1| Ksaseas | 110 2 5.3 312 T BS | oo | Weld . o
~- 2 | KSAse2) | 110 24 86 183 l\ ‘ ' metal [ g a0
E v, ik
3 | KSA86() | 180 2% 12.9 229 \rrrrerrr oy ] . 9.3 10.7
: WROELER | g Weld |08 [av.98
ouging 4 | KsesLiy | 190 | 2 | 120 237 Fs| % | et
{Flat+Qverhead) oh ’ = : " ’
1 | KsAaseW) | 170 2% 80 3.1
50E5y 2 | KSASG() | 170 | % n7 28 gi2 | Base
T metal { 168 7.1
{ _”L—C 3 | KSA86() | 170 i 128 20.0 1746 72
""""‘ 4| Ksasay | 1m0 26 81 32.7 17.6 81
. ~ . av. 173 |av. 7.4
Gouging 4 5 | kseeLiy | 10 | 25 | o128 | 202 6.3 | e {
(Ilorizontal) metal
6 | KSABGLM | 170 " 13.2 19.2
Ty 1 | Ksass0) | 1 ' 6.5 3317 Bs | Base 93 a1
Itz | ksagsw | 140 | 25 6.7 3.4 N S| metal | g 6.1
bl 3 | Ksaseaa | e |2 61 2775 i oz ] 8 9.3
‘ ER 1 ER 6.3 Buse 1 av. 88 |av.70
Gouging 1 | xs6L3.2 | 10 23 9.2 172 ES. metal

KSA-86: Humidity restraint and low hydrogen welding rod for §0 kgf/mm? use. (JIS D 3816}
IK8-661. : Low hydrogen welding rod for mild steel use. (JIS D 4316)

JSRLEE AR Vol. 21 No. 1 1989 — 30—
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( Fabrication in mill )

Center ring
(to field)

Shell Cold press Cutting | Installing zig

Installing
nozzle base ~nozzle & manhole~ groove
-

Crown plate

Ter welding
~{pre-heat at 50°C)
NS

Instailing Enspection of

Nozzle, Manhole O Cutting O Welding o PT,RT

Gouging PT _ Outer welding

Removing

Gouging _MT,RT,UT
O )

4L > (to field)
. . (pre-heat at 50°CJ\J ~ i
( Fabrication in field )

Installi . Settin . .

zig e {ﬁettmg support oo glate Inspection of groove Quter weldmfi\(}ougmg PT  Inner welding
(pre-heat at 125”C\5J ~

(pre-heat at 50°C )
post-heat at 150°C X 30min (horizontal only)

Removing zig _ Grinding ~ RT

,Q)ressure & airtight test MT

Nt o
T_(Frashing zig mark and inner bead)

Dressing outer head

St

Fig. 5 Fabrication and setting procedure of a 10-t spherical LPG tank

e R

Photo 3 10-t spherical LPG tank

3.2.3 mIEHE

KD & v s NI TEA Fig. 5 itimT, Fig. 404 B amrn
& O D B L it ER O T AR 7 5 v v 5 0.789,
B 0.39% LRk, WThOfilL ch b oEB AN T2 7
- ThHRERED bhind o f. B EESES O PT (penetration
test) MAREL R CHSLYETL RIGIEHETH -7,

EHSAEATE & UCH TARBRCHER L KS-66L L4z 50 kef/
mm? TR ERE KSA T R R FEER S L T AR LD
(Fig.4), /AN, =vh—~ 1 OBEECHBESEY 1+ KT43 % HE-

7o TIG iR 3A Uiz, KSAT6, KT43 o (L2t o feifs
Table 31t SERL Lo s v o QBB S © F T3 2 HEEE
SEF (Mdhf: ma-F, ) THE LR, BESET, HAZ,
FHEAE L B HV 100~160 L {ELE% 7 L1,

& v 7 OSEREH % Pheto 3 i,

3.3 #L90BMERERR

2 FHEWE BERSTHIFEES L b TROBFELBC
o THERERE 3 L S A S REREY T - o, TORE, By
B, BlREDCRBIERETH ot HIROERE SSC RIS
PR TELLE, SHORREMM oMM L b SSCHEETD
EREREEALERVEHE SRS,

4 £ K

4.1 REWIEZEI T HD SSC %H,

FHBIEZR 7 7 » FERFALE AROIKSERB 1 mm 0B,
R HAZ O & 2%5 HV 300 1238 L€ 5 ic 4 aindo B3 SSC 11
HEELY, HETR~ASSCREDEAFEIRHVS0TH2 &
WORERDERPITRESL RV EAALNC T t, = DEH
RO LS EELLRD,

SSC oABEIARBLLTHE LT L0ABEECER CH A1,
L LB LI, SSCRAEME2 b T, BEEREN
(APC) bBIET5 2L, ThbbWCRE Li- APCitkEDH
BB & LTOEAY R L, XEREEZBET S L2 tCrH
LA LS, ZolSRYFig. 6T, e, APC{ Nigd
BT RGT, EREISNEE R LSt oo g e
foo ZROAMBHIZ NIAEH IR TEY, F0HAZ D APC
REHRAEE, HUEGLEL LN, BEAMS SEEELHBRL
7-C il HAZ i3 Photo 2 iniR L 5 A APC 0 U I ¢ b 2 8idlive
HASEAEECED bR, Lnl, ASL APC, AZRED
WTFNOREELECEREB SRR CF A L, B HAZ AiEE
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o — —0

Crack

Nt - -

Steel " .
oo Ve e

I1:S solution

ke HE
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Fig. 6 Schematic illustration of the initiation and propagation

of S8C

H.S @i Lic - APC 3415 Z &l fn e Tk b,
Fig. 6 ioas+ APCHETE Linve S0 L 5 i LTRHR HAZ iz,
KEMLARET 2 APC 23384 L v o TR 3 I (LB &<
b, BEEANCHHVI0 LB I T B Th SSCHEE L
PofehDrEL RS, @WETE ChETHALSSCRE
OEERR K1t HV 250 X Ebh (el RERE=-Bs 7. F
o L 5 EhoRE ks APC oREAEGHE OB E, 0
BRESIIELECKY, WSSCHnRieyTEShZo &R
bk,

4.2 REHLZEIT v FEAOSSCREERE

Esiodmes b, APC, AERLOVCTNOEETE L& GBS
HZ b oBMKEL B2 7 » F#O SSCBRSEER BIROBEIR
H¥HENRDZ Edbir ot EO—fi LTREROESHHY 300
T SSCHMRE L2 EARE LMot Thh 3 bieH
Qo teiBly, BMEOEEC LT Th O 2% TSSCAY
0 & 2 et L, fEatlie, Table lvom+AS (FGHRE:
1mm) AV, SARCY - CRHIEDE S 24 HE¥, 2.1.2
s Lic 5 e & RO SSC B X h BRE Lice BULASLE, B 6
hEF S SSCREERLE & L Table 9 n+, COFR, 77
» VO SSC Bk Am i HSS Wl k » TRiasd, FEL
FodrCin L W e B T A 4 0.5% CHyCOOH #iin 3 000 ppm
HaS R EHGe e Ty HV 320, Fh & b EREO HS KER
CRGCTIHV 30 L ETh 5, Lok T, FRETHAELL
HTH SR - Lic s 5 » FliCR, BEOBRECRRHAZD
BWasAHVI0 2Brs o t kw0t EAOHSRETSSC
ORE-LERETETVEEAS.

RICFREGE RS b 80 kgfjmn? ks (HTS0) giv/i L L

sy Mg -, ¢ e T LS -ﬂ-a”"“‘" - e

e

Photo 4 Typical SSC observed on clad steel after 5h test in
0.5%, CH,COOH 43 000 ppm H.S at 50 kgf/mm? (ER
clad, 930°C Quench, 350°C Temper, HV363)

FEMEETE 7 5o FoFRbO kR HER L. R#AT
WOIE @ T EE ¢ R HAZ oS EE X1k HV 350~380 2% 2
BiID, Licdts T 0.5%CH,COOH #iin 3 000 ppm HeS 7K #1Z
BT SSCEET A, FhXyEVEED S KBEE K
T3 SSC ek OB T EHET ¥ B o B0 LPG © HS
B T LA 100 ppm T 2 x Hhaoc, HTS SiE Bl s
L2 5y FEL T EREN S5 EE X bhb, OB, KR
By el L, koARosBEOMHELRMATIEL LR
LB THSH Y.

BROE S 244 HV 365 OFREKE_B 27 7 » Vo 0.5%CH,
COOH #n 3000 ppm HoS KRR 81 5 SSC L0 — A%
Photo 4 . 75 » VEIICZ SSC MRETLEE, ThillkiRE
Hi, RETHOTIREL, BRESU BT - iRy HRHE
Bifbic X o CR4eTAHZ EDBALLTHD,

4.3 759 FrRORBERARE

EEDIL, B, 77, FENREARSSCHEEB L LHOR
FHERSAEE & oRE, B HAZ o B £ 20 HY 2580 BT
4o 0O BiE e EE T, L, ARBRERICLD L
B L EOEEENSTRE Do LB LI, Thohh, K
MBREETANGCSSCHt8RAH D, E3ORMIthid
FEEABE TR, SES AR RE G, B s v s 0R

Table 9 Effect of HeS concentration, CHsCOOH addition and hardness on SSC resistance of clad steel (50 kgf/mm?®, 500 h)

Heat treatment (°C) Test solution
Ave, hardness of
Quench | Temper | 225¢ el (BV) 100 pom H,8 | 500 ppm H:S | 1000 ppm HeS | 3000 ppm H.S O_F%?g{)g;{;go}%‘g
930 ~ 387 o O o O o O O O x
930 330 365 o O o o o o O x %
930 400 343 NT NT NT o 0 x  x
930 450 309 NT NT NT O C O O
O: No cracking % : Cracking (failure) NT: No test
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EOH kA - b s,
f={pD} (400 6,504 p) ]+ C
£ R OREAEE (o)
P BT (kgffem?)
Dy BhRESAVMONE (mm)
0 REHEEC RT3 M OHESRIET (kef/mm?)
7 BEBRFEOHER
C: Bhfl (mm)
ZORTCMETRECRE IRV &b, BRTE (10
MERLIEE Licv, LikdisT, 25, FEAOHRMBOE 2128
DU T 20N L B s E L 5,

5 8§ §

fif SSC @ D—2 & 1L, 60kgl/mm? §FEE HEDERE - SSC &
BHORKGIKMEE b oRERE—E 75, vHRLARELE. A@EO
it SSCHEIZ DWW TEBECHEETS L& b, RV C St
LPG R x v 7 % UBERE L, 1 T4k E5HME & QR SSC

oW TR Y T L2 - TR0 LB Ch D,

(1) 235, VEOH SSC ik & HE, WHERE S Mt
{HIFCHB,

(2) &7 37, PN SSC oo D, 4 o880 At
FEEERDMC R CTAER{L DS 702 APC D 34 2 iNH3
Bolicxa,

(3) &27%, VEAORMKEEIHEO SSCREBAFE S iy HY
320 ki A,

(4) *79, FEIR L - THIELA10LLPG 5 v 2% 2 ERIE
B S, BERORE LT - R, K SETh - i,

(5) #v7oBEi o THAEE X MRTEDTE TR L
TR DT B Lt Fodind, WTFhi BEFT
Bt

LlEDZ &h0, REKE- 7 7 o FHIRILH SSC KL L

TERTWEZ EARE I,

ed, FRRORMICEL, NIFETEGSoHEH - BRiE
MRS NRE, AERLEGR, REVATERE=RECMEH
Tfoif i S LT, E{HEYRLES,
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