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Thermo-Mechanical Treatments of 18Cr-12Ni Steel Containing
Coarse Grain-Boundary Precipitates

Isao MuTo and Michio YAMAZAKI

Synopsis:

Coarse and irregular precipitates of carbide along grain boundaries are now well known to increase
creep rupture strengths of austenitic heat resisting steels, through the effect of retarding grain boundary
cracking. In an 18Cr-12Ni-0.3C steel, for instance, the coarse carbide precipitation occurs when the
steel is solution-treated at such a temperature that makes the carbide dissolve completely (the first step
temperature), directly cooled to the second Step temperature that is a little lower than the solvus
temperature of the carbide, held at the second step temperature, if necessary, and water—quenched.

In the present paper, the effect of rolling deformation at the second step of the ‘treatment mentioned
above has been studied. The purpose of this thermo-mechanical treatment is two fold; it is intended
first that the irregularity in grain boundaries may be increased by the formation of small recrystal-
lized grains along the original grain boundary or by the bulging of a grain to another, and secondly
that the proof stress may be increased by the work hardening without recrystallization. The first aim
is not realized due to the occurence of unexpected types of recrystallization, while the second one is

achieved.

1. #

Z— AT F4 PRMEAO R Sl I R A7 ”
b et U5 2B0NEBEs 5% 5 &7 Y — PHkl
HBMIMBKIECMLET S Z LRAFROZFED—A, FDih
HBEC TR L0~ Tbb, 0.3% BEDR
Fh2T 18-8 TAF L 2% 1 200~1 250°C BEE D
BE G Binfbaslts, 1000~1100°C 2EED
RE (RALMOEGEEMBLTTH 55, HOKETDH
M) ORICHPEERIETERAIEE) ~Fs L, 0
2 BXH O IREE T B Y 7 iR (1~100hr) {355 7K4 4+ 5
&, FETEXUE2 BB TORBEPIRILE (MaCe)
PRFICBRRCHTHI L, L2d ORIl (Fih
R, XDIEHBCERBILD L 7B E DIEIR) VLSRR
BTHELHCHHITESRERLTHANLT S. ZoRAR

o

PFAMANLIZ XD, BR2 V) ~ FeRELTVWHREN
PHFEIENS ) — TR HiFEGRREX R B EELLR
5. FEDOHR (FIRFET) KX D0, FEERPTCEAT
LR EDRE X > T HRIRALRFITHKIEE 2y —F
BEiEXOmENELN S99, z X Sic, MRIKH
RABA L RICWERHEIXTH—R 754 MAD S Y
— PHIE X A E T A NELGEEER B NS &

St -7 .

3 O— N (LGE) VI RN EHBI 7057 RAT UL EE AR R
Hn2WH$5 2 LA HERATHBELY, Xbik, o
WA S UEROEREE» S, MAOEIKE B+
5 ERBRENEIHI LTS ) — PHNE X &AL X
B 5 ERIFHRIICER L.

AL TYE, 18Cr-12Ni-0.3C #gic Lito 2 Brsngs
253V, TO2BREOFERG T, H5Wi2BHK

* BB 48 F 10 ARLBEASICTRE WM 49 £ 12 A 26 B2+ (Received Dec. 26, 1974)
O GRBMERIZART (National Research Institute for Metals)
¥k SEWEEMMAR I (National Pesearch Institute for Metals, 2-3-12 Nakameguro

Meguro-ku Tokyo 153)

— 68 —

-,

W

“



»;

7

AR FIF AP EEMI L 2 18Cr-12Ni 880 %8s x 3107

Table 1. Composition of steel.
o] Si Mn P S Ni Cr N
V-1 14;@0.31 0.45 1.47 0.004 0.008 12.16 17.90 0.021
V-2 |34 0.3 0.45 1.44 0.003 0.008 12.17 17.87 0.022
V-5 4&*40.30 0.45 1.52 0.004 0.006 12.07 17.63 0.064

(N : total nitrogen)
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Fig. 1. Process of the thermo-mechanical treat-
ment employed.

(F.C. : furnace-cooled,
quenched, Rolled :

25 or 129%)

W.Q. : water-
rolling at 1050°C by
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Photo. 1. Carbide precipitates at grain boundaries in 18Cr-12Ni-0.3C steel after one-step
(a) and two-step(b) heat treatments(optical).
a : 1250°C for lhr and water—quenched, b : 1250°C for lhr, furnace-cooled to

1050°C for 1hr, and water-quenched.
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Photo. 2. Optical micrographs of 18Cr-12Ni-0.3C steel : 1250°C for lhr, furnace-cooled to
1 050°C, after heating for lhr, rolled at 1 050°C with a reduction of 25%, further
heated at 1050°C for the time shown below, and water—quenched (no aging).

a : zero min (quenched just after rolling), b : 5min, ¢ : 20 min, and d and e : Zhr.
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Photo. 3. Optical micrographs of 18Cr-12Ni-0.3C steel : 1250°C for lhr, furnace-cooled to
1050°C, after heating for lhr rolled at 1 050°C with a reduction of 1224, further
heated at 1050°C for 10min (a) or 3hr (b), and water—quenched (no aging).
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1050°C, after heating for lhr water-quenched (a),or rolled at 1050°C with a re-
duction of 25% and water—quenched (b), or after rolling, further heated at 1050
°C for 5min (¢), 20min (d), 2hr (e), and 3br (f), and water-quenched. All
aged at 700°C for Zhr.
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Photo. 5. Two types of recrystallization near grain
boundary with coarse carbide in 18Cr-
12Ni-0.3C steel (optical) : 1250°C for 1
hr, furnace-cooled to 1050°C,
heating for lhr rolled with a reduction
of 259,, further heated for 5 min, water—
quenched, and aged at 700°C {for 2hr.
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Fig. 2. Expected types (a and B) and observed
ones (¢ and d) of recrystallization.
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Photo. 6. Transmission electron microscope obser-
vation of 18Cr-12Ni-0.3C steel : 1 250°C
for lhr, furnace-cooled to | 050°C, rolled
at 1050°C with a reduction of 259, and
water-quenched (without holding at 1 050
°C both before and after rolling).

a : bright field image, b : diffraction pat-

«

tern from the whole area of “a” and
c : plane of specimen and slip planes.
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Photo. 7a, b V& Photo. 6 & [F] Uz 700°C x
2br ORISR 5 2 7RO AFEE R L, RILDOEFEIC
X BEEEPHETH L. Photo. 6 TIHRAL7-F 0 ¥ i
LT, Hghic X hiRVe VB ER S, R
it (MgCe) MHTH L7z Z &% 7§, Photo. 4 T,
RSEIEEESESEESh LT L L bk it dias
R %23 (§Fic Photo. 4b, e) ik, LD X 5 ETHIE
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Photo. 7. Transmission electron micrographs of the
same specimen as in Photo. 6, but aged
at 700°C for 2hr.

a : bright field image, b : dark field image
by a diffraction spot from M,,C.

WK E EVEERA~ADIT I X B 3DTH B S.
3-4 BMXBRLPODITHEE

Fig. 31X 2 R B {5 X A FEROZEILE, F
HEINTIS L& E{RF 1hr i 25% H 53 12
%D EIEINT % 5 X I2BECDOWTTRT. NERBRDOIE
& A ER—K5 DI > WT LI 5205 - 72 2 B
BifiE 1040°C ofEH D Fo » b LTHB. FENI%E
S22 0 0DERIZESDEMBAE W, | BFBIRE
THIEARIF® L 1050°C (F /21 1040°C )¢ 10hr {15
L7ch D F CURRIRICHTH Lc BRI R FE 1344k (0.3
%) DT —WTHBHLEzZLND. FENTES X/
PORIBTELDORTERENRK, DFD, HHOME
KTH DI X DERNIINTIE 25% DEIBE L.
ZDOERE, EEILT 25% DBHITIETEL SIMIZEIC
X LIREURE ORI RO M, BEGRAELMICX
DTHER LB OIMERRPIHGEFT L5 L%
AbN5. MIATORFERM 1hr T 129% FimTL

2600

|

L 2svream wo Kt I
3595 !
| ]1050°CT Rolied 257, at A 5'

1050°C " Rolied 122 at_A \

1040°C" Unrolled

Lottice constant (&)

3530

al 10 100 1000
Holding lime at second step (hr)

Fig. 3. Changes of lattice constant of 18Cr-12
Ni-0.3C steel, after heating for lhr,
transferred to the second step, and held
with or without rolling at the second
step (* in the figure : second step tem-
perature).

B EICRANRDO X S EFRITIELAERBERVDOT
(WEAEBERA~DOITHIIR Z ) 25% HIEMTOEEITH
$5 LTHNLIZ X BT HEE O BIMOREA/NS WD &
5.

35 o) —-THHARBR

Table 2 32 ) — FHEFEBRERZFT. ®rhT, W
NEAH 31 kg/ mm? Ll E L ROINTWHDIE, EBHRE
HETH~f= X SHFEODTHAZE LT, REGHD
28 kg/ mm? ¥ CHMLNLE i - IBE T, FO
% 0.2% WL E* 5 2 5 iEf(l 3 keg/ mm? OEH
BEIALETH B Z o bikedin. Fih, Fh 28~31
kg/ mm? OO HEIE 28 kg/ mm2 ¢ 0.29 LIF
DEEZETE 3L CT5E T, FRRAEIC & - Tk
HDTHD. ERMUESKPTO, Fio Y — FrEEi{hot
LB IR RE Lo fdtt (& Y — PRETHY) 2
5, MEROR MR U2 2L W BT H5. L4
Table 2 OEEROEEL 5% Fig. 4~Fig. 6 £ X b
AT 5.

Fig. 4137 ) — PRfH G T 5 2EARE L 0
Bk sMTOREEZR LALLOTHS. FiENIT%
5z 7R v RS 2br CHEG O ©—2
(1530hr) 27" L, & LICRFRZER & 5 Likd
LWL . 25%DEENMIHZE BT KE LB O R
F(AdL, BE, CRBEEMLLE LOBEFH XY
BT L, =5RNRRZER LB b KERBIHE
MOBKRERI o7, FB45RR] Thr T 129 o
FEMMIZE LI KESE Lok s (DA) i1 lbr
RIFOL O & I LT RERBILITAR L, B
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Table 2. Treatments and mechanical properties of 18Cr-12Ni-0.3C steel
(aged at 700°C for 2 hr before test).
Result of creep rupture test at
Test t R.R. s o 600°C and 28 kg/mm?
2 2 s

No (min) (%) (min) | (kg/mm?) g g R.El. | Net R.EL | Min.C.R.

(hr) (%) (%) (%/hr)
1* — — — 20.7 2.9 7.8 5.5 2.1x10-1
2 0 — 20.5 67.5 4.9 2.6 3.9x10-3
3 30 — — 21.6 182 4.3 2.5 2.2x10-3
4 60 — — 21.3 524.5 2.8 0.9 1.3x10-3
5 120 — 21.3 1531.4 3.7 2 4.3x10-4
6 120 — — 20.7 1391.6 3.9 1.5 3.3x10-4
7 180 — — 20.5 1402.2 4.4 2.0 2.0x10-4
8 240 — — 16.4 1 257.7 3.8 0.8 3.5x10-¢
9 0 >31 96.3 1.3 1.3 2.3x10-3
10 10 23.8 242.5 3.2 2.3 2.9x10-3
11 0 25 20 24.1 408.4 2.4 1.3 1.9x10-3
12 60 23.0 511.3 4 2.7 2.3x10-3
13 120 20.9 367.0 5.8 3.8 4.3x10-3
14 180 20.1 384.1 4.8 2.6 3.6x10-2
15 0 >31 118.8 3.0 3.0 2.3x10-3
16 . - 10 24.8 225.4 2.8 2.0 2.4x10-3
17 30 25 20 22.3 220.8 5.5 4.1 3.4x10-3
18 60 21.6 354.8 3.2 1.9 2.3x10-3
19 120 21.1 330.4 5.7 3.8 5.4x10-3
20 180 21.2 395.6 4.9 2.9 4.0x10-3
21 0 >3] 246.9 1.8 1.8 2.2x10-3
22 5 21.7 268.4 3.5 2.8 4.0x10-3
23 10 22.8 219.7 4.5 3.4 5.1x10-3
24 60 25 20 22.4 222.3 4.8 3.4 5.5%x10-3
25 60 20.7 309.3 5.7 3.7 5.0x10-3
26 120 20.4 295.3 7.0 4.9 6.1x10-3
27 180 19.3 239.8 7.3 4.8 8.9x10-3
28 0 >31 496.3 1.3 1.3 1.1x10-3
29 5 >31 1044.8 1.6 1.6 5.8x10-¢
30 -60 12 10 28.4 946.3 1.8 1.7 4.3x10-4
31 60 26 837 .4 2.8 2.3 8.3x10-4
32 180 24.4 908.4 2.2 1.5 8.3x10-4
33 0 >31 1018 1.1 1.1 2.8x10-14
34 120 12 5 27.0 1115.4 2.7 2.3 7.6x10-4
35 10 24.6 537.4 3.8 2.9 1.2x10-3
36 0 >3l 713.3 2.8 2.8 8.2x10-¢
37 180 12 5 25.7 577.9 3 2.4 1.6x10-3
38 10 22.4 366.6 4.4 2.4 3.2x10-3
39 30 19.9 413.5 3.8 1.3 1.5x10-3
4(p+* — — — 19.4 74.0 15.2 12.8 5.2x10-2

4]HF% — — — 13.1 GrEEk Fkkokk 0k 1 . Gk

¢y and ¢z : holding times at 1'050°C before and after rolling (sec Fig.

R. R. : rolling reduction,
og.2 : 0.29% proof stress at 600°C,
R. L. : creep rupture life,
R. EL : creep rupture elongation,
Net R. EL : R. El. minus instantaneous elongation at loading, and
Min. C. R. : minimum creep rate.
¥ 1 250°C for 1 hr, water-quenched,
**% 1100°C for 1 br, water-quenched,
¥+ 18Cr-12Ni-0.06C steel, 1080°C for 1 hr, water-quenched,
*kkd extrapolated values.

_ 77 —



3116

& X # 26l &£ (1975 ®I5S

2000

PEodoos
A< e -

1500

( hr)

life

Rupture

500

o 1
0 1 2 3 4
Holding time at second step (hr)

I :simply held at 1050°C for O to 4hr,

I : without holding at 1050°C rolled by 2525 (A : quenched
here), and further heated at 1050°C,

K : held at 1050°C for 30min, rolled by 25% (B : quenched
here), and further heated at 1050°C,

IV : held at 1050°C for lhr, rolled by 259 (C : quenched here),
and further heated at 1050°C,

V : held at 1050°C for lhr, rolled by 1295 (D : quenched here),
and further heated at 1050°C,

VI : held at 1050°C for 2hr, rolled by 1295 (E : quenched here),
and further heated at 1 050°C, and

VI : held at 1050°C for 3hr, rolled by 1245 (F : quenched here),
and further heated at 1050°C.

Fig. 4. Creep rupture life of 18Cr-12Ni-0.3C steel
at 600°C and 28 kg/ mm?; after heating at
1 250°C, rolled or simply held at 1050°C,
water-quenched, and aged at 700°C for 2
hr.

IR LT HTHERSES T, HARMATE ST
7 O THEFMIMAT 5R(DELEOEI), FLE
M LD LNATITE LTV, £ CEENTLR
LD oY) — PukififFass ik & 7o b hE O 1R rERT 2hr
& 3br TR UL 12% OQEEMNT 21775 24, IR
lhr © 129, FIENMTETE DO ODEERNLL S ) —
THEIFGOUE LRI N, FOERIEREIE
MEFEDPLIEESL P oy FCFRT X S, FEMIA
LOREE HE L TEDIREDTWS. 129 FERHiT
OBATHIMIATO 1050°C CO{5RR43 2hr, 3hr
DOFETIE, MIHICE 51T 1050°C C{REHT % & 778
DX S k2SR (RSB vwEROH
Fgh) PELI N, BEIFEGOETSRISOTHS.
HE 2 S MR AT AL (B 25% R hnT
) OBEiFEaIE, Table 2 o 1, 40, 41 & @EEL
Bftoxh (Fig. 4R LTRY) LOIESFEWVICD
2H 5T, L UL W R BT H A o % X D
Ehv. ZOFRAE LT, (1) X 5Mubsr

DLODOYMR (FB Y ) — TEETE LT3 LKL

LDBE—ETH D), (2) TOBESLBHROLYHN
RIEHEEY oK B IS I TR BRE Ak
THEWIEN,DLY ) - THE RS A MAX 88, -
ook, (3)EEME, BAURE S MIIERLLED
T4 FPA~OHKRIEMONHIC X b, HhoBEBRE
HOFL, T EIEwEDiRlic x5 Y
—THE (V)-SR - THEHBIARILT
BXTVB) O (Table 2 DAy ) — FEESI)
LEREZLNS.

B LGS (Table 2 0RBFS 26~32 1 X
U 33 L 36), HbHVIETHRERLTHTH T hngEc
HBHEE (Table 2 ORBRES 34, 37) ORBRED Y
U —7THEIFG D, T UL scRBEOTh R T
boTws (Fig. 4, Table 2 £88). 18-8 ZiRic BRI
MIz525E, TOERORKRAPICTHER® o HHOERK
PHRES ) - THEEREXBE AT E &8 LohTw
5. L l, ZEBROEE, BREL-HEANT, £0k
ST A bl o7z & U — FHEHERER DI
£ CDRAHTHD, MITOFET Photo. 4b L Photo.
TETRT X ST ROWCBOTEUBH T HEAEL
hiswZ e, BIXUCEEROERRET, Tz koTEsy
MD Kb 7o W F A~ R L LA RER A
WADT B &h, EREEFSES LAV & ERE Lgw
ol toxThs. Lal, mREDs ) —F
T D 20X, FlxiE, Table 2 ¢ Test No. 5 &
No. 29 ZHE L Thd» 5 X 5 KMo Es» SRS
BALIEBARERXEVLET VL.

3, BiliZe 18-8 FREATRIMIEILIZ 2 v — PHki
BMIHE LWEEE S X0 Mo %t % & T
W LOREP R LTy U — PRlE X 2B/
EFCLEMT . LanoTEAB#EEo®E 2 B (F
R SEhWiiEn) kg Mol sAT
NWIER N S &7 Y — FRiE X b FREC BN 5 wTREHEHS
5.

Fig. 5 ¢ 2 R B RIS & T oo Tic X % 600°
ComhoZ{ti Rt BicRt X SicEENTERSC
A LcslBom S (AS~F &) BEENTIC X 5m
IROXEPTHFCEREL TWBEDT WFhd 31 kg/
mm? PlEHYD, REEMIEZS5 W0 X ) KIEITH
ELl7z. U UInI#EFiE LTREER% 5 min~10
mink§5% &, MTHO 2 REFEEH lhr ¢ 129 £
HEMTUAE (DE»LUBOER) 2L 200
AP R BEOEN S 5 5EEGSBE L, MITHR
TH5OCHADETHRE Ly, INTAHRERE 1 hr ©

11
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Holding time at second step (hr)
Fig. 5. Proof stress of 18Cr-12Ni-0.3C steel at

600°C; the treatments, | to Vi, are the
same as in Fig. 4.

16

129 EREAN T U 7= B& O NI In T O R IReH % &

LChMoXBERETE2REY (Fig. 5 oDHELIE)
4hr {RH54% S EREM T Lok & e LTt a3k 8
kg/mm? FHvv. ZhiE, AN bFTRIAE LK S
TEMPEWEREMRE T, BEOLRERLACEL S
wEEbE. EALF A oSz ERT 5L,
W a O ROGE (Fig. 4) LRk, BEMICX
D EEMTAERERR 5 min THN ik b 2EiC
BTT3 Mhes )~ THMFEGEELDTELDE
2 B B{REERERT 1 hr T 12% OFENIE S 2 72300
2, oot X v EFITHS LEbhs (Fig. 6
ZH). : :

RPN 7 v EUIRTHILT 5 70 E D7z D E I
BbLLkv. To&E,»5RAE, EENTE S ZFE
Gt U7 3UE O MR S WA B D IFE L &
x5 (Table 2).  JnTRT{RFpREMA lbhr C/EMEANTL2
%O FEHI I TEEFRRZ SR L CHEEMTL Lo
HELZ DRV T ) — PR EZRLTW5035, mED
Hiy Y — PREETHS (Table 2 @ Net R.EL) [33iF%
LV Jadk, FAERIGHAMET L& i BRI OI4:
Cieb, 29— FHEHETR, cZCcEFZRLCHMS
) — PRI ST 5 X5k b EEZLN5.

X, I 1050°C To 2 B B4R 1hr £7-
1 2hr T 129% FEMTEEZ EERHEE Hic 1050
°C THRFF LRSS mMLET 5, 29—

32 l T T
| | T
30— © Unrolled 815 21 25363[3L29
® Rolled, 25% ds
— 28| ORolled, 12% 12
= A 1250Cx1hrW0, 0.3C 034
g 26 —{ v 1100CxihrWQ,0.29C S5 O3
> A 108(fo1hrW0.006‘C e o35,
= 24 +—10e ®n
23— 38 @12
22—
g2 e Y
|9,— e 9
= Al 25/’\20
n 20 22 25~ 1u@3g i'{L—
40V @27 6
% 18
e
o o16 o8
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AL
12
2 5 10 50 100 500 1000 3000
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Fig. 6. The relation between creep rupture life
(600°C, 28 kg/ mm?) and proof stress at
600°C: the test numbers in Table 2 are
shown at each data point.

Rupture life

BEETHRE VL, EEEAN T L AR AT H A 0 & &
fill, #7 1500hr %f L, (34F 1000~1250hr THh b,
MHFRIEEIV—BrLIos Y — FHEHESOE T
KL TWHBISILHxS. Lirl, ZOBREOHEKH
DZETERS (—EHFMEEX D)) DELLT
B bTHRdOTHS. BEIHFGORNE &SI,
»HEETE, ERNZERCHDOT, HEIFEGES
WHBETRT L4V — 7 BlnE s o X @Ftd
5. Fig. 6 TU#EBCEMFEGONKE LD, »D, ¥
) — PR X L oW p ki BT U & BHBR I
R DMt it & T e v b L7

Fig. 6 %2 113 1250°C X lhr—>kdoathl, &2
40 13 1100°C lhr—>7K& D 7 — 2 19T, AEBRD 2 X3k
SOTERA & 720 2 BRBMAER + I T D 7 — & LR L7 b
DTHBHH, EBROBHILMEMN D 2 Y — THMiFH
LD T EMbrh. BE 4l BRELEHS 0.06% O
18Cr-12Ni D7 — 29T, AEBROKELSHE 0.3%
HOLLHE LD THS (J5) 28 kg/ mm? DRFRiFH
VX AMEE) 23, W DREEaAE D, FERT -4 XD
D KB

Fig. 6 THLEF W 129% EENMIED T~ & (BH)H
FEHLTWD L, ZOMERY Y — FHBFEES &
Nz bERIEHZEE2TT. AXEES 29 07—
22/ SS5D7—4 (Table 2588) 2IET5 L, |l
BHOUBIR L 1 044g, 2FILY 1 530hr TH 545,
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EROESWC I Y —TFTHEEFRIDOEL LTIETLE»A
SOTHDH- —AGH (800°C) B3aE (29%) oFh»
#HE (5%F) ki 30% LEERHLTWS. mIxs
Z 7w 2 BRYERALIE A > 600°C , 10thr o> & Y — FREETE
%, AQSRORABRERY bFRE AN TEMLIHTT
KB E 21~23 kg/ mm? Lz b, FiNE 20.5~21.5
kg/mm? (Table 2) T& 5. F4 FAHADOL Sic 108
hr EFERICH 25 X 5 %Kit % 7 5BE3 @ns
BT FREHEIR &L B & v Z &I B vaps,
10thr 2B L THHAIETO X 5 iGEs4E L 5.
F 7R, REORERICIERT 2 WhEED & 5 SRR
DGR & X DT Lis v e ik
BWEIEFE L.

4. & £}

18Cr-12Ni-0.3C g% 1 250°C X lhr #E4{bAEISE
# 1050°C % THF®% LI L TR R K TRARR L R
{Epe T SE 5 2 ROBAEE CHAR FATHLE) o
2ERHIBE TOMFPICEENTE S5 25 1 @ohnITEk
W E LTI VIR OFE R a5 7.

(1) HnT 1050°C ToFhiBELF R L X
SIS EAFT TV, AT RTO AR H = 25 5250k o fi e
THRLPBNHETE, TOTFHRITORANTOH
Y, LR % ¥ - SER SR, TOR R ORI H L
BRRIILE otz TDRD, FROEMENEIRD
Bz X RARENESRIIBONT, MITx 5%
Tevs 2 BREMOERBI LA LD & ) — TRETR X D) R3S 5
nighof.

(2) (1) LFREQBETH DA, IMLTHETHEM L
RBLEVWS, LORENSNSL, TOROMIE{bAE
T 5 &5 BT, HARFRTHAMD 2 ) — ik
Ba XM EOMRELITEAEET S L, HIEOH
1% 30% BENEXELZEBTEL.

kb iz, FPIEICOWTRIATEIEE, #HHFEEVZ
SEME BN AT R —BarE S MRER, 4, W
B CAREROINTEALER T & % 240 Y X h 7 LR

THASISOBEHHERSZII LD, HraslBRED
riRfEk, HEEMY, /NRIAT(EGR) BERZE)
EHE, THRLAATREREERD T 2 i < EHE L
3
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