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Processing of ASTM Grade 12 Titanium Alloy and Its
Mechanical and Corrosion-Resistant Properties
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Synopsis :

A 5t ingot of ASTM GI12 titanium alloy (Ti-0.8Ni-0.3Mo) was melted, and the plates, sheets, coils,
bars and thin-wall seam—~welded tubes were manufactured. The processability of G12 alloy has proved
almost similar to that of commercially pure titanium grades. It has been clarified that G12 alloy had
several advantages in the mechanical property compared with titanium alloys G7 and G3; (1) higher
strength at elevated temperatures which leads to higher maximum allowable stress in materials design, (2)
larger Young’s Modulus and (3) higher fatigue strength. The crevice corrosion tests for G12 alloy as well
as G7 and G2 alloys have revealed that G12 alloy was quite superior to G2 and was close to G7 in the re-

sistance to crevice corrosion in hot chloride solutions.

It can be expected that the industrial application of

G12 alloy will increase owing to its attractive characteristics.

1. #% =1

ThET, WTEEEEM 72 vk & LTk AS-
TM Grade 7 (Ti-0.15Pd &4, T G7 L&+ 3),
HHWE PAO/TIO, = —5 4 v 7% (FEhid flis »
V) EXRFA IR TE LR, TENFIHAE TSP OHK
BB, Th B SR D F it R ko H
B TWwie. ASTM Grade 120 % v &4 (LA
T GI2 LBgEeT5%) 1%, ZhiZibzs dD& LT,
sE TIMET #2 Ba%L7- 0.8wt% o Ni &, 0.3
wt% O Mo & URF 2 vEEL&THSH. TEHMT
& v RO TECHT R CEEN TR TH S &
Ehe, HHBECRT AT IEAMEE GT e
FHMBEAEL TS EIh T3,

M MAT T, 1984 26 A, oS0 XS
YEAL, BERTOMSHEERTELE-OT, HELE
BEEH AP AVT, K, EABEE, AER XOREHE
L, WEREREE, mTBEENTHES X O aRE 2 H
AL, FHEL . .

2 BB H K

"HEZRT7-I7RFEw X, B 840mm o 5000
kg SEMAEH L. BESIVCEZC LY, EX 150

mmx (g 1100mmx£X 6000mm HDA5 7L L.
CTDAZFTOH 2/3 BEIXBME T A I VTEE 3
mmx g 1050mm a1 A s, EHLIEZ 0.5 KX
Ot 0.7mmx g 1000 mm o = A MICHEEL 7o, E22BE
Bk, —#EAY » FL, SR 25.4mm CHEELL.
AS 7O 1/3£X, PSS FLE v, PICUNT
LT, EX 30mmxifg 1000mmx £ X 2000 mmm o E
Wee —VEERC X ST, B 22~40¢ OXER
FUB| 2 BHEGIEREC IO TER 2.4mm Dff
FEELIC. BOROOKEREOBME ER LR
MExRCRT.

1) w5 B3

EX 0.5 0.7, 3, 30mm oEdi= 11 B IO,
BEE 22mm OFEMLEY gAML LT, HiE~400°C
kT ABEEBE (RRBENXFELC V10 ASTM
Grade 3 (LL'F G3 LBEFD) & oMk X OERFAIL
HOKE), —196~500°C iz¥si+% 2mmV ) o, F 3 5
e —EBREE, FREHE, ¥ER~400°CKkT 5
By A 7 AESHE, HR~300°CERTH Yy rRE
A7V v, BEBERIV: 7 e onTHEEL
7.
2) BABEE O NETHE

A 25.4mmx EX 0.5 3 X0 0.7 mm EHABEYS

B 60 £9 A 13 HZft (Received Sep. 13, 1985)
* (B WERMATF %2 v4E&# (Titanium Metals Division, Kobe Steel, Ltd., 2-3-1 Niihama Arai-cho

Takasago 676)

*¥2 (¥) MFERUSRATH RIT 4T (Materials Research Laboratory, Kobe Steel, Ltd.)
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Table 1. Chemical compositions of the ingot.

(%)
Ni Mo Fe c si Mn Mg cl o N H
SPEC | 0.6/0.9 | 0.2/0.4 | =0.30 | =o0.08 | — — — — <0.25 | =0.03 <0.015
Top 0. 82 0. 30 0.053 — —_ — —_ -— 0. 155 0. 0048 —
Ingot | Middle | 0.76 | 0.29 0.047 — -~ -~ — _ 0.152 0. 0025 _
Bottom 0.72 0.27 0. 047 — —_ — — — 0. 149 0. 0028 —
Top 0, 87 0, 28 0. 048 0. 005 0, 008 < 0. 005 < 0. 005 <0.005 0.125 0. 0019 0. 0018
Slab Middle 0. 80 0.29 0. 050 0. 008 0. 008 < 0. 005 <0.005 <0.005 — -— —_
Bottom | 0.80 0.28 0.044 |  0.006| 0.008 | <0.005 | <0.005| <0.005| 0.127 | 0,0022 0. 0010

BHERM & LT, ASTM B338) wER Ih T3 %R
SlEREE, WUAT, RE BRI OWT, BER
D3y el PRILELTHRBEHER L.

3) MTEEM:, WEEHE O S

JE& 3, 30 mm DBEHiMRABEEM & LT, 300 mm JR
T REBA I X 2B L 600°C kT, TAE
90° WRIFTAHMITHEOHEE, FIVER 2.4mm OfF
Y IEE L LT TIG FEEER Lo MIG HEEET
BEMKFERL DL D, BIR~300°C kit 55 E~E, ¥
o 2mmV /) o, F v L —BEBEE, fTHE, 2
X DOWTCHRE L.

4) MEEOFHE (FEELIKBRPCRT 5T &
R ARAB IR L O Depassivation pH Ji5ERER)

JEX 3mm oBEMRAHERAME LT BRETZEE
ARRBRR, £BWRAA W PTFE (R et v
V) BOEEEY ) AR—+2BERTATTE 24
Lichd LT =5 72 veEx @BA & &) 2V
7o

% %, Depassivation pH JIERER L, Ti Eax A4,
A LEABSERERO LB X THOF o S
SERBIE T HBHE Lcdbor UER L LTFEA
L, HCGl @& o8%mLks s NaCl g cHR
BUNXYAET S Z LRI OT, REEEL SEERBHRCE
T4+ 5BR pH xR, “hboF — 212 i H
BRI XL AVSLRTWS ASTM Grade 2 (B F G2 &
e 5) X0 GT L HEE L.

3. A B & B

3-1 SHROFME

ER 840mm SBHWONE R LOES 150mm 25 7
DY, b Zh B i (Top), HEHE (Midd-
le), J&&B (Bottom) WHESTZMELD v 7Y v 7/
L, O# L7 Table 1 wiydiisEs ASTM HIE{E
LERBERT. BEBRMIERTHS Ni & Mo 13§

Table 2. Tensile properties of forged and then
annealed block cut out of slab.

UTS kgf/mm? | YSkgf/mm?| ELONG. % RA %

ASTM

B 381 =49.2 =35.2 =18 —
Top 55, 2 45. 6 24 45
Bottom 55. 2 45,0 24 42

NOMEIC BT HBEHAOPRMELRT & &L DI,
BIRD b ieh ok, WEMICEE TS Fe o LR
fiErx 0.3 wt% TH3HH, EHEMNTELS S 2.

B BEEMEY ST 5 cdie, AT 7D FE,
E#H L » 60mm AXx K 200 mm OEEXEHHL,
ER 30mm LU ChEsil, SIRABREZERL ..
Table 2 vz o #HR% /R4, AL, EWE L ASTM
SRAEY FOWRL, OB K, BIEMREL D
ASTM BIRICHETHMETHH Z & kLD,
32 BTRADAE

875~900°C p#EFAMN < 5°C MfFOEE T 1h £
L, BEAR LR (ER 2mmxEX 15mm) &0
W3 7 r SR BIE L. 895°C T, WIHF a MM
PEEELTED, 900°C TiX, 718 « HIEETH
il bk, BERAIZOMOBECH D LHFEER
e, TIMET 22 LC\5 B R8I, 890+12
°C ThHy, SEOERMT - OBEACH 0. B &K
EILTLED Ni & Mo 2B TH B, G3 (910°C)
L HA T30 10~15°C K\ BEETh Dt
3.3 JEMITH

TEBMr & v EFEED T v e A THIE= £ 4, K,
B, Bk JO0OERBESTmTTX .
3-4 MERETM

3-4-1 HEBIERD, ghiFwE

Table 3 iifids XOHEOHIRFE Y s T OHTHES
AT SR EWINE G L E— v THok. W
OHTHEIZEE Smm ¢ 2.5TR (HETD 2.5 %
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Table 3. Tensile and bending properties of GI2

plate sheets and bars. & 60k
E |
. adi =
Item | DIR.* kgl{/fglsm \ kgf\/ﬁi s EL;ZNG‘ E:IEAR dius :b"o sol
> ASTM| | , _ .| <L78t2TR o |
l 1]2 ggf{/ T 49.2min | 35.2min | 18 min % gB;lg 75t >_- 40F
L 53.7 40,2 26 45 (RA%) ﬂ [
L 53.8 39.8 25 6 n ) 5 30
30t T 53. 1 42.2 28 50( )
Plate T 53.7 42.7 27 50( 7 ) :
v (T1)| —o.a 2.5 2 4 20}
L 51.2 37.9 24 Good "
& 51 Tl o | %0 | & oot o}
Hot T 66. 4 59, 4 20 (2.5 TR) ,
band 30} T Tt e
(T-L) 14.8 21.7 -3 3 - [ hal
d < i
L 55.4 37.7 23 G
L 55. 4 37.6 23 (2TR) g 204 ./'E/LO;:L)\
1.5t T 60. 8 51.7 22 Good b4 .
Cold T 61.1 51.3 21 (2TR) o s
coil |
i (T-L) 5.6 13.9 -2 w 10F
L 54.0 37.4 24 Good
0.751 k 248 3 o4 &P 0 — ; l l :
Cold T 54,9 45. 4 24 (2TR) 0 100 200 300 400
L S 8.0 0 TEST TEMPERATURE(’C)
| L 54.6 39. 4 25 Good Fig. 1. High temperature teusile properties of
L 54.9 39,5 25 (2 TR) G12 Sheet
l{L 0.501 T 53.0 45.7 28 Good ect.
quld T 53.9 15.8 25 (2 TR)
Y ot (T-L) | —1.3 6.3 2
~ /\ 3 * N *
zg 69 | w3 | = 50 (RA%) &ie2TRY, DN, WELHES TEB AV » 2%
v 5LEXLNSG. SEIDOHEAMOEY Table 4 wptin
B 57.8 46.3 18 42 (RA%) LCRT
*L: Longitudinal T: Transverse 3.4.3 Vw2 t’—fﬁjgﬁaﬁ
Fig. 2 wER 22mm 3E» 80 B LERBE T X
DOHFHEE R), JEX 0.5, 0.7, 1.5mm 2 2TR % 5% 2mmV ) , 3 v, L ¥ —HREYTT. 0°C 0
@ hZh 105° fiFRefEEThH ot T HERED 4.3kegf-m/em? T H p, —196°C h i,
3-4.2 EE3|EME 500°C % TIIFEMRCELL, BRESEGUALY
Fig. | KB 3mm DRDOER~400°C ¥ TR &TI EAHB L.
WEERT. WL LT G 0F —x W TR, Sbd vy IR, ATy
R/ 513 E GI12 OFH BME 23 &hvo7. ASME Fig. 3 w5 300°C 2 CoOY v /RE IO T
SEC. VI DIV. 13 ¢ Eb» T\ 5 BED Bk HE %Y v v O WERERY /T, R UESEERBRF 2
Table 4 \iR$H, G3 B3 \vix G7 kb BULHAELS VY- B LCRIE LR YV IR ERT
-
Table 4. Maximum allowable stress values in tension for nonferrous metals
(ASME SEC.VII DIV.1)9,
S —
Specified Strength Maximum Allowable Stress kgf/mm?2°C
kgf/mm? '
¢S Form Grade
UTS YS 38 66 93 121 149 177 204 232 260 288 316
Sheet G2 35.2 28,1 8.8 8.4 7.7 7.0 6.3 5.9 5.4 5.1 4.6 4.4 4.0
Strip G3 45.7 38.7 1.5 1.0 | 10.1 9.1 8.2 7.3 6.5 5.8 5.3 4.7 4.2
Plate G7 35.2 28.1 8.8 8.4 7.1 7.0 6.3 5.9 5.4 5.1 4.6 4.4 4.0
SB-265 | G12 49,2 35.2 123 123 11.5 | 10.7 10.0 9.3 8.8 8.4 8.0 7.8 7.6
Matedria] 9.2 35.2 1.5 9.8 8.3
. 49. . ) . .
h tsei:n‘ sheet (100°C) (200°C) (300°C)
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Fig. 2. Low and high temperature Charpy
impact values of G12 bar.
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Fig. 3. Young’s modulus and poison’s ratio

of G12 bar.

a) 700°C Annealed
Photo. 1. Microstructures of G12 sheet in three heat treatment conditions.

12000 kgf/mm? i ET, TERAMs 2 vo 11530
kgf/mm? ® 1 h K EWEER L. BEXRL RS EE
T35 @EBEERLE. WoiES K7 Y VHIZ BER»S
300°C # ¢ 0.35~0.34 %R L7,
3:.4.5 By A 7 MVEFEE ,
Fig. 4 wmizs i 5 AR X 5 UEHEABA ©
FESWEYRT. BRIk 1x107 91 7 VoY

(1) RT
60} (2) 100°C
(3) 200°C
. 50k (4) 300°C
ﬁE‘ \‘A (5) 400°C
m
€ 40
=
0
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]
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o . 1 1 1 (]
10* 10° 10° 107
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Fig. 4. Unnotched high cycle fatigue
strength of G12 bar.
(1) Smooth
60f (2) Notched Kt 3.5
- (3) Notched Kt 5.3
t 501
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o 1 1 ] 1
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Fig. 5. Notched high cycle fatigue
strength of G12 bar.

b) 895°C WQ c) 900°G WQ
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Table 5. Tensile, flaring, flattening and reverse flattening properties

of G12 thin wall welded tubes.

YS kgf/mm?

Tube size (mm) UTS kgf/mm? El % Flaring Flattening Reverse flattening
ASTM B338 49. 3 min 35. 2 min 18 min >1.17 ID H= (1te)t 180°
. . - e+t/D
25.4¢ x0.51 58.2 46.8 34 Good Good Good
58.2 : 46.2 33 Good Good Good
25.4¢ x0.7t 57.8 . 49,6 32 Good Good Good
57.8 49.8 26 Good Good Good

Photo. 2. Microstructure of weld bead of the thin wall welded tube.

MEEL 40kgf/mm2 CHote. 300°C CIEROKL
HOfERIeo%. Fig. 5 RYRBRBRRC X3 HEROK
H AR T, G12 YR ik B B TH 5
LRk,

3.4.6 3 7 wfliR

Photo. 1 TE X 0.7mm DOFOBMBEHED 3 7
fx R3. 700°C BESREECIX BN « M & BT B
MRS bhic. 895°C (8 FREET) WimBIRBEA
Nn35%&, IPraiEe Transformed g fHOR GHE S
e, 900°C (B ZFEESE L) Tk 100% Transformed
B M&ieotz. BEpiEE, S, GI213 g oL\ a
+8 A& LELBRI.

3.5 MAREEOREFME

At 25.4mm, EX 0.5 X0 0.7mm OFARE
whREEL, ASTM B338 ki & FWi-RBERERYE
M L7c. Table 5 wwB[EME, WA, RERIORHA
HABRo EREERT. BIEEI 8 IUWINE SRELH
10 kgf/mm? EF3>oTED, HOLEL, HEEEE
L. MLBFIRAED 1.17 Uk, RRIEX H=
10.8mm (EX 0.7mm DE) X 8.7mm (EX
0.5mm DHPA), B 180° OERETHH, &
bLOLOBREEL L OELEREL .

Photo. 2 KEER DO EERMEEEYRT. E¥—F
WG o0 BiFCh ot Fig. 6 ©fsnb e —
FEErT ToLE% AT, €= FERBHR XY H
40 < BULEHOT-.

Weld bead

Heat affected zone

Base metal

Bage metal

Tube Size
(mm) L2 1 2 112 1| 2 1] 2
¢ .
g?gé * 165[165 | 201|201 | 201(210{197(189 | 168| 165
:S:Ié‘# X 168|165 | 205 | 205| 210( 210 201{197 | 168| 165

Hv : load 1 kg
Fig. 6. Hardness of thin wall welded tubes.

Table 6. Results of bending tests by 300 mm
wide specimens on G12 plates.

Bend angle 90°

Bend radius

Specimen size mm (’Femarks
3TR 2TR est temp. )
3tx300% Good Cracked R.T
30tx300% Good Good 600°C

3.6 TR, BREETRME

3-6-1 i, BT

ASTM B265 & b T\ 5 T HBRA1LE 25.4
mm TH%. L»rL, ERoBENTEETUTLDE
EOREE A%\~ Table 6 1 g 300 mm o JAIE
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TR 2 EERE 600°C CTHIFMT Liz: X0fERT
H%. BRI 3mm oiRDHE 90° @iy Tz 3TR TR
HFeiaih 2 TR cibhni B E L. 2TR LITo
e RRMIA#E SRS, EX 30mm
DIRD 600°C, 90° fiFtit 3TR KXV 2TR o
FERTOANIEE L igd Dt

GO BIMINTI S\ Cix, 675°C o #fEm i

H, BICHELA Y BEORERI LR TES, S5 v
7 DEERCE O THEERY Ak, BEE 500mm o 1/2
FEFSER 2 8UE Uiz, 675°C TR &, B4, ©—
FEE bbhiREeT, BEIRHTE L.

3-6-2 HEEMT

G 12 oiEc oW, ASME SEC. X% kftoT
MLt EX 3mm ¢ 30mm oo, TIG

Table 7. Welding procedures of G12 plates.

PROCEDURES TIG(MANUAL) TIG(MANUAL) MIG (AUTOMATIC)

MATERIALS THICKNESS 3 mm SHEET | THICKNESS 30 mm PLATE THICKNESS 30 mm PLATE
ao° NN
IRiTE oo < S o/
e e
/4\ 70°

PREHEAT TEMP. (°C) R.T 12 - 99 R.T
AMPS () 110 - 140 210 - 245 400 - 420
VOLTS (V) 12 - 15 13 - 15 28 - 30
HEAT INPUT (KJ/CM) 12.6 13.0 21.6
TRAVEL SPERR ca/mrn) 10 - 15 13 - 17 35 - 42
SHIELDING G?i/nxu ) 7 -7 >7
BACKING GAS(z/MIN , >60 >60 >60
TRAILING GA?I/MIN , >50 >50 >50

Table 8. Results of mechanical tests of welded joints on G12 plates.

Properties TIG (Manual) TIG (Manual) MIG (Automatic)
Materials Thickness 3 mm sheet Thickness 30 mm plate Thickness 30 mm Plate
Room k[g/TS \ Broken UTsS ) Broken UTsS Broken
gf/mm? position kgf/mm position kgf/mm? position
semperature 58.3 B.M 58.6 B.M 58.6 B.M
tenstle 57.4 B.M 59. 4 B.M 59.0 B.M
UTS YS Broken UTsS YS Broken
kgf/mm? kgf/mm? El% RA% position kgf/mm? kgf/mm? El% RA% position
High 200°C 32,5 25.2 26 56 B.M 200°C  32.9 23.9 20 54 B.M
temperature — 32.4 25.0 25 55 B.M 33.6 24.4 20 63 B.M
tensile 300°C  26.3 20.0 22 64 B.M 300°C " 27.4 20.1 20 61 B.M
26.5 20.1 23 63 B.M 26.9 19.6 20 63 B.M
. Face bend 5TR Good Face bend 5TR Good
B E Face bend STR Good | Root bend 5TR Good Root bend 5TR Good
Side bend 5TR Good Side bend 5TR Good
Charpy B.M 6.3-7.7(7.0)kgf- m B.M 6.3-7.2(6.7) kgf - m
impact —_— HAZ 3.9—4.4(4.0)kgf - m HAZ 3.0—4.9(3.9) kgf - m
(2 mmV) DEPO.2.1—3.0(2.7) kgf - m DEPO. 1.7 (L.7)kgf - m
Hardness B.M 195—221(211) | B.M 175—192 (179) B.M 173—188 (180)
e HAZ 178—201(190) | HAZ 173—203 (188) HAZ 182--219 (198)

B. M: Base Metal, HAZ: Heat Affect Zone, DEPO: Deposit (

DEPO. 167—204 (191)

DEPO. 182— 228 (208)

DEPO. 193— 222 (208)
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FEIEEER L0 MIG HERAEEE CERL 1.
Table 7 st r * LD TRT. BHEOTERM
F 2 v EZIER UM TH%B. Table 8 mBFEMFEOR
BRRELELDTRT. ZORBELD, EE~300°C 12
B HHFFEEEE, 2E8H XV BEL, To7ci#k
FHEXEL WA LR L. HEMTHEEL,
Face Bend, Root Bend, Side Bend ¢ 3,1z ASME o
BERME 5T %R LI. v L E—HERET, HER
EoHEMc RE>T, RRETTAHEAZRLL.
NI BH T 180 ThHB (BEX 3mm DRI
211 oM TEEOMEBR XoTAL 5 £ 48
B 7 efiBEOHBCL LI bDEHESIRSY)
DER LT, BEMIL 200 §igch ok,
3-7 WY EFEREMTM

<A F 7 LERRBREE BT, B0 20% NaCl
B (pPH=4) 110 42% MgCl, BEPRT 53
EEWARBER R CHELELATT X FHedT
LZRAEFRETETHOER) %FHE L 7kE% Table 9
a7

G2 » 20% NaCl BT 13, 429 MgCl, %%
HC 56% DREERERLEOCHL, G12 11 vwh
DRBEREVTH 0% (TXERADORELEE) Thy,
G7 L& AEDEL 2T, FThiltd & FEAeNE
BETHZ ERELDE DT

BB CcoF2 vo+T BRI, TXEAR

Table 9. Results of crevice corrosion. tests for
titanium alloys G12, G7 and G2 in boiling
chloride solutions (Metal/PTFE-Multi crevice
specimen).

Rate of crevice attack occurrence (%)

Ti alloy
20%NaCl (pH4)*  429%MgCl
G12 . 0 0
G7 0 0
G2 13 56

* 240h, *+ 48h

Table 10. Depassivation pH for titanium alloys
G12, G7 and G2 in IM NaCl solution with HCI
addition at boiling point.

Ti alloy Depassivation pH
G12 0.2
G7 <0
G2 11

w35 G- 14 voBiEE pHETRLSF 5% vOR
B DIERERA~OBTES (b 5BRAREREML
Depassivation) LEx bh 9. LpioT, BAERE
L2 B)D 2% B BN lit3 X ¥ BR%OFHEIC /b 5
HEDEEL BRATD, HEE IM NaCl i s\
C Depassivation pH %2 HI5E L1z, &8 % Table 10 =
7 o
G 12 o Depassivation pH 1 0.2 7bh, G 2 ©
L1 B L TEL, BEBCEKARS & VIBE X TR
Rl cEs. CENHBLZDEE GT7T @ Dep-
assivation pH (O FTH DY, GI2 Lt G7 Tz
EZNHBHT EbHbRI.
IhLOFERIY, G112 12 G2 LT Aa i
Bt EERMYELCED, G7 Lok TIzg
CAZBVSARIZZELEVW DD, G7 OMEEES B
DTHBEEZ BRI
4. % E

& [E147 2% ASTM Grade 12 2 VAL DRE L~
NOBUWERZ XY, TEBMs 2 v EABEO< 2T vkl
BHENTHEE b, G112 itk BEEIAES,
YV IR, BEHEERY, TORCBERHER L.

CDX57, ThHEEEFIALT kBT
w, Table 117 wRFMLBAGLRT X 5, Bl

BH, v 7 BB AERSRE BRKE B
ARALEE, EADHEGRERAERE, AR E,

Table 11. Typical application of G12 alloy in USA?,

Industrial field Equipment

Service conditions Incentive for G12 Use

Salt evaporation Shell & tube reboilers

Sat. NaCl Brine 230~270°F Crevice corrosion resistance

Crude overhead

Hydrocarbon, HC], H,S

i - i ity
Oil refinery condensers IZ\IOI(_)IE:?E\;(I)—%I%CI deposits Ditto
Cl-(~10% ), Organics, . . ista
Wet air oxidation Double-pipe Metal Ions, CN- Crevice corrosion resistance

of sewage sludge Heat exchangers

Hydro metallurgical acid

leacing of metallic ores Pressure vessels

400~600F High temperature strength
HC), H3SO,, Fe3, Ni?*

Cu?*, Mo®+ Ditto

200~ 450°F
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B USRS BRSO BB = A% —%0 S5
T, b OFREEIER IR THB L5 THS.
ERCs TS, RO CRIERT A+ 20T
IR EDOTHY, 4%, KECEERMPOTPL DL
RS h5.
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