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Development of 14Cr-25Ni Advanced Austenitic Steels(Il)
— Out of Piles Tensile and Thermal Creep Properties Evaluation —

Satoshi Ohtsuka*, Tomoyuki Uwaba¥*,
Shigeharu Ukai* and Shunji Mizuta*

Abstract

14Cr-26Ni advanced austenitic steels (14Cr-25Ni steel) was
developed in order to improve the swelling resistance of modified 15Cr-
20Ni base austenitic steels(PNC1520). This steel is planned to be utilized
as back-up material for Monju advanced core component. Seven types of
cladding tubes with different amounts of alloying elements of Ti, Nb, V
and P had been fabricated and the out-of-pile testing of these cladding
tubes has been conducted. Among out of piles properties, tensile property
and creep property of 14Cr-25Ni steels were evaluated in this study. The
results can be summarized as follows.

(1) Tensile properties (0.2% vield stress, ultimate tensile strength, uniform
elongation, ultimate elongation) of 14Cr-25Ni steels were almost
equivalent to those of PNC316 steel and PNC1520 steel in the temperature
range from room temp. to 900°C.

(2) The creep strength of 14Cr-25Ni steels was between PNC316 and
PNC1520. It was shown that the long term creep strength at 750°C was
remarkably improved by the Ti, Nb and V addition.

(3) It is suspected that the improvement of creep strength of V-added-
steel would be caused by stabilization of dislocation microstructure due to
finely distributed carbo-nitride [Ti, Nb, V(C, N)] precipitates.

*Nuclear Fuel Research Group, System Engineering Technology Div.,
O-arai Engineering Center
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Bis ~ -~ -~ ~ |s0610| -~ -~ ~ | £0.05{ ~ 200101 =020 ~ | =0.20 -~ 0,050 | £0.650 | £0.0040] 5010 1040°CLLE 20+3 -
0.08 | 1.00 { 2.00 | 0.040 21.50] 15.50] 3.00 0.0060 0.35 0.15

BAK1 ] 0.084] 0.86 | 1.88 | 0.048 | 0.003 | 25.14] 13.88| 2.33 | <0.01 0.0042 | 0.0055 | <0.01 | 0.30 | <0.01 0.21 <0.01 0.017 | 0.0004 | <0.01

0.06 | 0.60 | 1.86 | 0.035 245 | 135 2.0 0.002 0.25 017 11407 % 2min 23 1
el ~ ~ ~ ~ - ~ -~ ~ =005 ~ |so0.010fs020| ~ | 502 -~ £0.05 |=0.050|=0.0040| £0.10

0.10 | 1.00 | 2.20 | 0.065 255 ) 145 28 0.006 0.35 0.23

14Cr-25Ni8 [BAKZ | 0.087] 0.84 [ 1.83 | 0.083 | 0.003 [ 25.16} 14.02[ 2.32 | <0.01| 0.043 | 0.0061 | <0.01 | 0.35 | <0.01 0.21 <0.01 0.025 | 0.0003 | <0.0%

0.06 | 0.60 | 1.80 | 0.065 245 | 135 20 0.002 0.3 0.17 1140 X 2min 23 1
s -~ ~ ~ ~ 2001 ~ ~ ~ |S005( =~ £0.010( =0.20| ~ [ =02 ~ £0.05 | =0.050 | £0.0040f =010

0.10 | 1.00 3§ 2.20 | 0.090 255 ) 145 | 2.6 0.006 0.4 0.23
BASN| 0.07 | 078 | 211 | 0.027 | <0.01 | 25.40| 14.30| 2.2 | 0.01 | 0.003 [ 0001 | 0.0 | 019 <0 0.31 <0.01 0.026 { 0.0018 | <0.01

005 | 060 | 1.60 | 0.015 24.50( 13.50] 2.00 0.002 0.15 0.27 1130°Cx 1min 23 1
A ~ ~ -~ ~  [£0.010] =~ ~ ~ |s005] -~ s0.010| 80.20| ~ | s0.20 ~ %0.050 | 50,050 | 50.0040]| £0.10

0.09 | 1.00 | 240 | 0.04 25.50| 14.50| 2.60 0.006 0.25 0.33
BAST) 01 | 079 | 2,26 | 0.027 | <0.01 | 25.40] 14.00| 2.4 [<0.01] 0.003 | 0001 | 0.01 [ 044 <01 <0.1 <0.01 0.027 | 0.0007 | <0.01

0.08 | 0.60 | 1.60 | 0.015 24.50| 13.50| 2.00 0.002 0.40 1150°C % 1.5min 23 1
Wi ~ ~ ~ ~ =0.010| ~ ~ ~ {8005 ~ =0.0t0} 5020} ~ | 50.20 =0.20 =0.050 | =0.050|<0.0040| 50,10

0121 1.00 | 240 | 0.04 25,50 14.50| 2.60 0.006 0.50
SAKN| 0.088{ 0.82 | 1.92 | 0.027 | 0.004 | 24.77]13.66| 2.19 | 0.01 | 0.0046] 0.0034 | 0.01 {0.46 | <0.01 0.10 C<0.01 0.011 | 0.0004 | <0.01

0.07 | 0.60 | 1.80 | 0.015 24.50] 13.50{ 2.00 0.002 0.40 0.07 1130°C X 2min 23 1
His ~ -~ ~ ~ | Z0010( ~ ~ ~ |=0.05] -~ =0.010| 50.20] ~ | s0.20 ~ $0.05 | s50050(500040| 5050

011 | .00 [ 2.20 | 0.040 25.50 [ 14.50] 2.60 0.006 0.50 0.13

820-100Z 00¥6N.L ONI
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&3-1  14Cr-25Nil DIFHG [BRABRAE R (1)
s bga: 0.2% N | BIRMS | —HMTN | MR
B & | smEE co)| O Q07 | IERES | —RING | MERT | yhee

7AKY 25 735 802 - 11.9 A
25 736 796 - 11.0 A

25 749 796 - -
25 728 803 6.78 10.8 A
25 716 801 b 11.6 A
8AST 25 760 812 - 12.0 A
25 761 820 - 12.0 A
25 744 808 5.52 11 A
25 742 809 6.57 12 A
8ASN 25 734 785 - 13.8 A
25 734 786 - 13.0 A
25 7438 798 A
9AKN 25 693 798 A
683 799 A

7AKS 300 721 -
300 661 715 - 4.8 A*
300 670 715 1.8 - *
7AKY 300 669 720 - 2.7 A*
300 679 720 - 3.7 A
300 672 716 1.7 4.9 A
8AST 300 678 720 1.0 2.4 C
300 667 730 1.5 8.2 B(2ED)
8ASN 300 666 698 2.4 4.5 B*
300 648 702 2.1 5.0 B*
8AK1 300 685 727 1.2 3.3 A
8AKZ 300 675 725 1.3 - *
9AKN 300 633 715 B
300 637 713 B
7AKS 400 649 716 - 5.7 A,B*
400 643 703 3.5 - *
7AKV 400 661 716 - 5.3 A*
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400

400 714 - 4.4 A
4008 702 5.2 - *
BAST 400 719 3.6 6.0 A
400 716 3.5 5.1 B
8ASN 400 685 3.8 5.1 e
400 688 3.5 4.4 C
8AK1 409 718 3.7 - *
3AK2 400 718 3.9 - *
9AKN 400 701 4.9 4.2 B
3.8

PHEE

(*) A1 ZIV B

£3-1 14Cr-25Ni SIS B IR BRER(2)

- tra: 0 0.2%M | BIIRIEE | —ik{mTr | BEimTs e
® i | Ml co)| O RES | s wE
7AKS 450 627 694 4.4 - *
7AKY 450 627 695 4.5 - *
8AK1 450 042 697 3.1 - *

~ 8AK2 450 649 709 3.1 *
TSR

7AKS - A*
500 625 - 6.4 A*
500 614 4.8 - *
7AKV 500 619 - 6.4 A,B*
500 604 - 6.7 A,B*
500 608 4.9 - *
BAST 500 634 5.5 11.2 BC2ERD
500 619 6.0 9.8 ACED
8ASN 500 597 4.9 9.4 A*(ZED
500 598 5.1 6.1 A

A
*
*
A

550 580 676 - A,B*
550 589 675 5.6 - *
7AKY 550 597 693 - 6.9 A*

7AKV

A, B*
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600 571 673 - 8.1 A*
600 558 649 5.4 - *
8AST 600 586 668 5.8 9.0 A
600 565 668 5.3 7.9 C
8ASN 600 527 603 4.4 6.6 A
600 531 615 5.0 9.6 ACZED)
8AKL 600 555 652 4.3 - *

FhE

50

") AT SR

650 511 584 2.1 13.0 B
7AKY 650 531 602 - 10.0 Ax
650 532 596 - 10.0 A*
650 517 585 2.7 16.4 B
BAKL 650 519 596 2.4 11.5 B
8AK2 650 543 620 3.4 14.3 B
AKN 650 A
650 A

#&®3-1  14Cr-25NiSHSHDIFEA S IIRARER )
rma o 0.2%mtAH MEE | —HRET | MR
® i | smEE co| OF007 | RES | —HRT) BERT e
7AKS 675 475 536 1.4 20.4 B
7AKV 675 476 539 1.6 20.4 B
8AST 675 494 567 - 18.0 B
675 483 558 - 21.0 A
8ASN 675 449 519 - 19.9 A
675 467 525 - 13.0 B
8AK1 675 490 555 2.0 21.7 B
8AK?Z 675 519 579 2.4 15.7 B
9AKN 675 487 530 - 11.0 B
11.0 B

- 15.5 A

- 27.4 A

0.6 26.2 B

7AKV 700 496 552 - le.@ A
700 472 548 - 12.5 A*

700 448 502 0.4 26.0 B

8AST 700 439 469 0.8 13.4 A
700 457 484 0.7 11.6 A*

8ASN 700 431 446 0.7 12.8 A
700 415 429 Q.8 10.8 A

8AK1 700 442 508 0.6 29.4 B
8AK2 700 464 532 1.0 16.2 B
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TZAKS 750 387 445 e 73,

8 A
750 391 454 - 21.2 A

750 377 433 9.5 26.2 B(2E®)
7AKY 750 400 463 - 22.2 A
750 396 458 - 22.4 A
750 380 _ 428 . 23.0 A

8AKL 750 370 433 . 20.4 AC2ER)
8AK2 750 403 465 . 17.9 B
9AKN 750 365 409 ] 10.7 A
750 359 404 10.1 A

7AKS 300 341 390 . 28.

6 A
800 334 396 - 21.6 A

800 306 353 2.4 28.1 B(2EH)
7AKY 800 332 363 - 23.5 A
800 333 373 - 23.8 A

800 309 356 2.4 24.6 BQ2ED)
8AST 800 303 313 9.4 12.2 A
800 316 323 9.5 14.2 A
BASN 800 293 308 0.4 13.7 B
800 291 296 8.4 14.8 A

8AK1 800 298 349 2.4 17.9 B(2E®)

8AK2 300 277 332 9.4 23.8 ACZED)
GAKN 800 283 316 1.3 13.5 A
__ 800 292 329 1.1 11.4 A

LEEE 3¢

(5 Z/SA SIVES
#+/3-1 _ 14Cr-25Ni B OIFH 51 RHEBRER D
iﬁ] *ﬁ ?ﬁgﬁfﬂfﬁ CoC) Gz%mj] glgﬁgﬁé _ﬁ{$a ﬁ&lﬁﬂ‘(ﬁ ﬁﬁlﬂ?{ﬁﬁ

(MPa) (MPa) (%) (%)
7AKS 850 240 285 0.4 22.2 B2ED)
7AKV 850 237 283 0.6 24.1 B(ZE¥)
8AK1 850 212 263 0.4 35.5 BCZE®)
21 262 .4 %

BAKZ

7AKS 169

0.6 30.5 B(2E®)
7AKV 900 119 163 0.6 31.4 B(ZED)
8AST 902 174 183 0.4 15.9 A

900 184 191 0.4 4,8 C
8ASN 900 171 177 0.4 11.3 A
200 186 190 0.4 11.8 A
8AK1 200 74 108 2.7 74.4 B(2E®)
8AKZ 900 89 130 1.2 41.1 B
9AKN 000 173 215 1.3 18.9 A
1.3 16.3
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#3-2 14Cr-25Nii0 o Y — TR E T —~%

QENZABSRT—4 ' HREE | 7—7RH | ek Rk
HERE | 7~ | thanasny (HERed| (8 B O (MPa) Chrd Chr)
@ B O (MPa) ¢hr) hrd gaki | 650 . 400 | 197.1 |
7aKs | 650 40 | 95.3 | 650 360 | S61.2
650 360 | 208.5 6se | 300 1520.5
650 | 3ee | 2701.4 70 1 340 | 142.3
650 250 3348.9 700 260 456.2 |
70 | 350 64.4 750 | 230 119.9
760 | 260 ; 560.3 750 | 160 288.9 |
7e0 | 280 383.9 750 | 9 HEER 16537
700 | 240 1059.1 see | 160 43.6
700 | 349 126.6 _ g0 | 120 42.8
760 200 1036.2 gak2 | ese 400 166.5
700 170 3021.6 650 360 723.3 |
750 230 94 700 340 150.5 |
750 160 422.5 700 260 508.2 .
750 120 980.7 700 180 1900 |
750 95 2094.5 700 150 5164.7 |
750 70 3619.2 _ 750 230 128.6 |
800 | 160 30.4 750 | 160 272.8 |
g0 | 120 136.4 g0 | 160 | 66.5 |
g0 | %0 6.3 | g0 | 120 | 1228 |
g0 80 | 266.9 | OAEHART—5
80 75 | 4.2 HEEE | J— i) | A (e
80 - 6 = 630.2 - @B O (MPa) ¢hr) Chr)
7KV | ese . 400 | 201.7 7aKs | 65 308 | 3572.4
650 360 | 671.7 | 650 259 SRS | 7800
650 30 . 1573.9 70 . 200 ! 2761.1 |
650 | 260 | 4617.4 | 700 170 | 4749.2
706 | 340 | 138.5 750 126 | 1234.8
700 350 ' 1256 | 750 95 1863
70 | 266 | 645.3 | 7akv | 7se | 14 | 762.7
700 | 230 406.5 | 8AKL | 659 | 300 3318.2
700 | 240 ! 1075.1 656 | 260 6354.2
760 | 210 | 1442.4 o | 170 4751.9
700 |  1se 2699.5 70 | 10 | SBR® | 70
B 756 . 230 130.5 70 | 100 1 2345.9
750 | 160 427.6 | 7506 | 9@ 2869.4 |
750 126 . HEHR | 23621 sak2 | 6se | 300 3141.1
750 100 | (13:32:1) | £50 260 7773.4
750 130 i BB | 13838 700 170 5837
800 160 5.5 700 148 HEAP | 7800
80 | 120 | 100.6 750 108 3444.4
500 % | 7.8 | 750 90 | 3902.4
800 ns ! sy |
500 6 | 210.6 |
200 56 | 618.9 |
800 | 40 | 1249.5




JNC TN9400 2001-038

®e-1 HBET T o AEBORBREG CHEOERA

BB | HEREE ('C) | NIE (MPa) | BEBTEERE (hr) BEEA
7AKV2-2 700 180 2699.5 —~{—BEDEL
/
ViRDI$H | 7AKV4-4 750 160 427.6 Z—, AEREIDE W
7
7AKV2-11 750 100 10871 \/
N
VEZRIERA| 7AKS2-5 750 70 3619.2 —Xﬁlﬂﬁw:‘éu

®4-2 HHL TV HEBERICH T S EELHENR

o
H

X 2100

X 10000

X 21000, X 100000

RaPSE

RIFF O

KN O

AL DS AR 4
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$%4-3  7AKV2-11(750°C X 110MPa, 10871hr Slisf) DARE 7 ) — TR EBE DT AT R

e FHMOTHEMIEE (at%)
B BEMNE | FTHYORR | BEShAH e[ C [Fe | Ni [MoJNb| Ti | V | Si
WAl K |GHE 4012.413917.2|10.91/0.48] 2.7 | 3.8
BiX |G 36(3.7{36|8.7}{1.3] 1.1 | 5.0]| 8.7
7AKVZ2-11 &Ik |Ti,Nb, V(C,N) |4.7]1.7|3.2|9.4] 19| 57 | 5.0 [0.090
B ER (KWl #H4KX [Ti,Nb,V(C,N) [14|3.6|7.2]|56{47| 32|22 2.4
[[750°C X 110MPa, | #hEHR| TN 17| 10{19}4.6|3.4| 25 | 20 |0.50
R BIK | x#8 12|9.1(35| 24|44 47| 38| 7.0
1087 1hrelf#4] Bk | x 48 1340115 20]5.4{0.53[0.48] 5.5
RE R RER R |Ti,Nb, V(C,N) |5.1}1.8]3.5/4.9|5.1[61 ] 15 3.6
B AWK [Ti,Nb,V(C,N) |2.3|1.5{2.7|8.1]11] 69 | 4.8]0.73
#HUNBIR|Ti, Nb, V(C,N) ]7.3]3.3]|6.8]4.312.8| 55 | 20 |0.17

F4-4 7AKV2-2 (700°C X 180MPa, 2699.5 BZMi#) DARIE 7 ) — THEBRB O HMRERR

HIHBOREMIER (at%)
a Al HEGE HroRsk ReEhetitt [cire| N lMo| N || v]si]| P
B iR LAVESHZid x4 J12| 42|19 17 | 3|30 osl 17| -
R LAVESHH 12|38|16] 20 {54]|10|04| 311} -
Bk GH# s4|as5| 41| 19[44|80]|23|76]| -
E51 85 isdo| b E T Ti, NbDiE & =i |20 20|19f 7 |23 [62|17] o | -
X FeNizPz, NisTi 12|29 20| 5 |63]|26)22[01]| -
g Ti, NbD#EEHEL o9 14| 07| 11 j20|65]|07] 0] -
R |RETEE o O PR e B I I -
7AKV2-2 HR Bk |LAVES#EE £ x48 [14]35] 15] 21 | 5511.8|2.4] 48] -
Bix LAVESHE AL x4 | 11|39 16| 24 | 1.9]1.4]1.21 46| -
[700°C X180 MPa, #¥k | x#AE~ELAVESHE |12 3817 ] 20 | 4|10 ]1s] s} -
BIE RS LTl Hi [T, NbOES&REEM 1.2 18131 ] 16 ] 17 | s7(3.3] 02| -
2699.5 hrigBr ] K |Ti, NboriES S (46| 26|48 60| 21 159]20] 0 | -
NS | FETREE - i -1-1-1- -1 -] -
Lok BIR Gif 16|81[35]| 20| 3.4]5.1[3.4] 4
B |GH 12|76 29| 19 ]73[15(23[30] -
i LAVESHE® /x4 [ 12|38 16| 23 13.1]098]|086]|33] -
4% INbN 08|11j04| 1223 61|10} 0] -
ENEE brdz| sHR FeNi3P2, Ni3Ti 85|25|18f{42]|1.0[19{16] - | 23
i (T, NbDESRE{Y |11]o7| 08| 78|24 | 65110 ©
AR (T, NboE&EER{EY |13 10|19 81 ] 22 |66|06| O] -
BRI |88 o R N I
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]|4-5 7AKV4-4 (750C X160MPa, 427.6 BEETH)OARE 7 ) — TRBRE O HRERER

HHMORAFITERE (at%s)
s BEHE | Yo% REEhifit cr lre | M [MojmbiTi} v |si]e
HE | 8 |GHE 13 y 81| 34 | 24 { 27 | 68 35 ] 88
B (x# 124 | 15| 23 | 25 |o78] 018 60
Bk |LAVESHZ/Id ¢ 48 12 | 39| 14| 24| 32 |1a1|o2r| 67| -
ESBE | | HR [T, NoDHESREEY 1.2 (1.1 ]o90| 11| 22 |64 )00} O | -
A T, NboEESRE{N 1.3 | 1.4 |o82| 12 | 37 | 66 | 1.5 jo.o80] -
ik T, NoDESRELY 26 |16 | 26| 11} 15 | 65} 1.8 039 -
§tik  |FeNi3P2, Ni3Ti 82| 2t | 14| 26§ 40} 25| 27| - |23
fik [T NbDIESREL 59 |40 | 72| 95| 18 | 48| 6.5 |0398] -
iR | RIE AR - - - - - - - - -
7AKV4-4 nRe | Bk |cd 16 | 10 36|21 | 40[ar}2z]es
Wik |(GH 12 1w} 3|25 |28(|36}32}33]-
[750°C X160 MPa, | 8% | 7 4B(Ni3TI) - - - - - - - - -
AEHRE sk [ Ti, NbDESRBEY 21|16 | 44)12 ] 15 | 64 | 098}0.33
427.6 hrig#is] fp | Btk |Ti NboDEAREEY 48 |19 | 44|17 |88 |8 30}17 ]| -
B |TL NbOESRE(Y 2o | 20 [ 45| 80| 15 | 63| 48 [030] -
$HiX  |RIEFRE 12| 25| 22|30]| 6864|2384 0 |-
ik |Ti, NbDiESRE{LY 1.7 |0791 31 | 7.8 | 21 | 65 | 0.66 | 0.24
BRI | RIETEE - - - - - - -
HR | R GiE 29 {50 | 36 | 13§ 1.8 1080 62| 90| -
it |LAVES#EZE=1t x 8 13 [ 39| 14| 24 | 35 jo70|051| 58] -
Bt |G 30 | 47| 36 ] 11 | 1.8 jo42| 57| 96| -
ERES | | Ak |NbN 1.5 |o7e| 10} 89| 20 | 66 | 1.3 |0.030] -
88 [Ti, NbDESREEE 1.4 |10 (12|88 23 je4|025| 0 |23
$H4R  |FeNizP2 12 | 22| 60| 20| 40} 49| 25 |0.090] -
BREK [T, Nb, VOMXBIREEEY | 13 [ 45 | 90 ) 44| 63 ] 48| 14 | 050

46 TAKS2-5 (750°C X 70MPa, 3619.2hr BEMIAH DAE S U — TSERE OAF A B AR S

et FLPOTRSTER (atd)
ai¥t HEME | ok R X N4t Cr J Fe | Nl [ Mo o] Ti] VISP
T Bk |GHRFEA1$Cr23Cs 34 {371 38| 14]18]03| 07|76l -
Bt |GEEAILCrasCs 29 s | 37 | 17|19 |o7e|losl|85] -
Bk | Ti, Nb(C, N} 2 1 3 10 |15.1|67.9] 1.50) 01| -
7AKS2-5 EoB | B | HEBR |CrasCe 92 | 63 |243| 18| 5 |26 36 | 69| -
g |Ti, Nb(C, N} 14.5 7 14 | 25|1.5]| 49| 100]| 08] -
[750°C X70MPa, /s [ TiN - - - _ N _ _ -
BiF X |GHEFAECrascs 10 9 1 38 | 24 |61]|62]| 07 |65 -
# | \FEALES~AAE| 13 | 39 | 15 | 25 |44[02] 1.3 |15
3619.2 hrigbfit] ik jxH 13 | 41 | 15 | 22 |[s0|05]|031| 27
REH RS B [Ti, Nb(C,N) 27 | 15| 25| 7 | 18] 65| 2.62 |0.58
br] | Bk | Ti, Nb(C, N) 17 | 22| s0 | 7 |140|70] 00 |o0]| -
stk |Ti, Nb(C, N) - -l -1=-1-1-1-1-1-
vk | EETRE - - - - -1-1~1-1 -
leliod - - - — - - - -] =] ~ ] =1 =
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®4-7  TAKVER(VZINEE) & 7AKSHA(VEERINR) D 7 ) — TR SR B OMBRAETRER

ML 7Y BRCLHHYBRER(TE, 8)

s BREME i 57 A BT

E4E 0.5~1.5 (um) |0.1~0.4 (m) |2 (nm ) : {(EEZEE
7AKV2-2 PIE R 0.25~1.5 0.1~2.0 |2 :{EZBE
[700°C, 180MPa, 2699.5 hr] EWNE 0.25~1.5 0.1~2.0 |2 :(EZE
B4 E 0.25~1.5 0.1~1.7 |2 :{E&eE
7AKV4-4 BIE R 0.2~2.0 0.1~2.0 |2 :{E=E
[750°C, 160MPa, 427.6 hr] EXNm 0.25~2.0 0.1~1.9 {5 : SBE
5| 2.5~5.0 1 0.05~0.5 |5 : SEE

7AKVZ-11 (FRBR#) REHR 0.2~4.0 0.1~2.5 5~10 : {EEE
[750°C, 100MPa, 1.087‘1 hr] EXNE X X X

E5E 0.25~2.5 0.1~1.2 [3~10 : {EZE

7AKS2-5 BEHR 0.3~2.0 0.1~2.3 |5~12 :{E&E

[750°C, 70MPa, 3619.2 hr] EAEA X X X |

GE1) (X)REBRE
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R D

PhenixBB&T B8 (C &

. MERsTIEEEERE | B

TAORFIEN

Ky 9Ty 7Th § =
o / \i

1l YA I7INBRBCBILZFT—A7F1 FRIFLMBIEREDFM
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20 ] v | 1 { 1 I I 1 I
gL | @ 7AKS
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1000 Ll i ¥ I r 1 ' 1 J 1 ! 1) _‘ 1 T ‘I ' I
900 _ B e 14CI’-25Niiﬁ _
i —— PNC3163F
800} A -
N PNC1520$[
. 700 i
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