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Present Status of Mechanical Properties of 2%Cr-1Mo steel

As a Pressure Vessel for VHTR
Tsuneo KODAIRA, Tatsuo OKU, Masahide SUZUKI and Kiyoshi FUKAYA

Department of High Temperature Engineering

Tokai Research Establishment, JAERI

(Received October 8, 1985)

This report describes the present status and items on the
application of the 2LCr-1Mo steel, normalized and tempered condition
(NT) with low Silicon and high purity, to the pressure vessel of VHIR,
which is the most important structural component within the pressure
boundaries. '

The SCMV 4-2 steel in JIS, which corresponds to ASTM A387 Grade 22
Class 2, is selected as a candidate based on the design and operation
conditions of the pressure #essel.

In this report are also shown the specification of material
fabrication, ﬁarious results of mechanical and metallurgical tests and
the evaluation of structural integrity of the vessel considering the

material aging effects in this SCMV 4-2 steel.

Keywords: HTGR, Pressure Vessel, Low Alloy Steel, 2kCr-I1Mo Steel, Heat
Treatment, Silicon, Phosphorus, Specification, Metallurgical
Test, Tensile Properties, Creep Rupture, Low Cycle Fatigue,
Thermal Aging, Stress Aging, Neutron Irradiation, Embrittlment,

Fracture Toughness, Fatigue Crack Growth, Structural Integrity.
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3.2 VU -THMRE

B8, FOHEEEE BEOE Si ONTHO /7 § ~7HITSE Sk & B L TRL TV 5, #
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1Mo D2 ) —7HIBIOE SO EHEEAASTMT - ¥ ELTHETHRLTH S, ARMG,
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3.3 EYAVIILEFEE

M1 00z, NTHO A0 0~60 0°CIKsBIEF 1 7 VEFRBRERE LT, 20FHEHE (
e1p) LHEROE UKOMGRBE LT -4 RS, 1~3 0200 FARFHABBR SFE TR
ENTH5. Mbicii, FBRMHEBREREDHODFAEE0 1% seckl kD45 0°CIKET S
HAEEL, COEEEEZDTAREAT2R/LULE (X2 eyp) RUEEELHEROELET?2 04
Licf (X 20 Ng) 8BEELTRLTHBH, F-# il (X2ep,) R (X20 Ng) il
WERPED 5NBD . - T, SRORBRF —5 OB - TUW LAF NIZE5E0H, O
BrEAZMRO, BRTCREDEBMELTLSE Si ONTHE, B4 4 7 VEHFRIEGERMOT
H R —RCEEENE LD THHAREHIIKEL,

3.4 #EPHEOLE ERLEHE

11 BB MED B E LT, 45 0°CIKE®3 X 1 0'hE TIBMRH LIE S ONTA
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M100, vent —BREFOLT b GEHEVL) KRiET BEENREER RSO
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X 1 éBJéCht. 400°C, 450°, 47 5°CKRUFb00CKEBT 2EBRREDY7 b R VR AL T
BRI TR0 REER LTS5,

1At 400~50 0°CORIES 3 X1 0'h 0 RIRIMBEHETT -7 N THORMERUY 7
v —UF — BB 0.2 ¥HARVEERS EZEM EBEETRLTV S ERKE, 72, L
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2T, A, BREH.
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AL ATOBRIE, M1 6KATES L, UTDBRTHA SN 5.
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Et B, CCT, A5 0CT3X1 0 hERENTELELE-TELULIT=43C @11, K
1 288 2iic, CNEFASCERBELRE5Z 284 00°CTREDUICES-ZEFHE L
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3.5 IoHEBEOL
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BB AR
Elgmm.mﬁﬁﬁbtﬁ%Wm%9+we—ﬁ%ﬁﬁﬁ%ﬁmb,ggﬁgmiam&g¢m
SRR DB TR B RS

B2 02, S5 AR O BRI A S KR E RO AL TR
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MBSOV TEBE AR ERTAS L, A387Gr.22CL.2 (NTH) SRS UCAME
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4. %E%%%%%kaHTREﬁ§%®@%ﬁﬁﬁ

ERFTENESHEET R OB UVEAE, BiEe - & LTEARERE (FOEER) ToH
D, EIEREE LT, BEHOSBEE L0 LERT, BHEREO 11 EOENHNA N 5H
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RERBEDREMEABECHARR L A8 R bocdoBitEc Ll L &
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TERE, BEEERE 1 04Kk inid, F1IEABICEOTE, MEEALRE 1.1 Py
P, EEEEE) TITH 2 EEINTVD, ERFOFENEBREME (1IN, Py =
485kg/cm?, BREOWEt=155m, BHEOAFER=3100m&E T 5, PE-T,
FEERBRIE D — IR ARSI oy 13

peR 1LIPeXR 1.1x485%x107%%x3100

MT T i 155

= 10,67 (kg mmd) roeceerreeseees (7)
LB, LT, pRMFRBEANTH S, Bic, TOBOZRMFIET oy BET ZEDBASN

25)

So

1.1P 1.1Xx485x107¢
- L= = 0.25 (kg /mm®) -oerremeee i8)

0’ = ="
b= 2 2

—8—



JAERI-M 85-170
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AHHETELTHEM, NTHOF -5 2050, Mo -Mofl LRIFOHEEHE LTS &
FEHTE 5,
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ARSI TH DY BAC LA, B L TIERBMIC L 380 L3IC 2 0 BORH (
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EHERORAKEMFEICHELTE, BRIEI¥ECETS{, JEAC4206-1980 (R
S B B MBI D BB AL ), (1 SHERRENIEO R pORFIREICE BT &L
43, AFEOBEFAREEOREREE L LTRT,

TSR, BEASTEL 0458 inid, B 1BERICEOTE, MEEALRIR 11 Pol
P, :BEE&T/) THSICEESNTVWE, ERPOEAFTREFMR(D)TEnE, Po =
4&Mm/mﬁ,gﬁ@ﬁ@t=155m.ﬁ%@ﬁ¥%R=31ODM&UoThéoﬁﬁf,m
FESXEARE O — ik — RG] oy 13 |

p+R 1.L1P¢XR 1.1x485x107*%x3100

g o
M t t 155

= 10.67 (kg/rmz) .................. {7
1B, 22T, pHMITRBRENTHS, Bic, COBRDIRMEIIES o BIT RLDSASHN

25)
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11P,  1.1x485%x107
LA g = 025 (kg/mm?) e (8)
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EREEABEMA 2 Y Cr—IMoMORERPRRES oy LLTH, SCMV4-2 (R2BE) £
BAT2E0,=32 (kg/m?) THD, WEDOPFHIR Vi, 124TH505, JEACA206

=

OfF5E 1 OKA 3 (Mps t EOBEFE) o Mun=1 28%B 605, €-T,
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2 2
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7B,
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&5,
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®-T,

00261 (T-51+889)
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ESi ONTHOBRESILTF - 752~—-2CLTHD, BiROL5KPH1 0 0ppmBEEEINTE
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5. & & 5]
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HAT5E 0, =32 (kg/m? ) THO, AROTFHR V113, 124THBH5, JEACL206
DfHE 1 OEA 3 (Mpé t LOBR) 5 Mu*1 24865, #£-T,
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0, BECHER L~V TREFOEERELEMLUTCERT 2SMELSAERTH 0, BEHLSED
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1 Mo SOMEHCELT, BEtROBEESOEME~—2T, 214Cr— 1Mo MOMHBELEEL,
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FELRRENLRERTEMRET — 5 DEREAML L EHEHBTH S,

® 70—#&%@Eﬁmw%b1m.ﬁ%%ﬂ%ﬁ&ﬁ%ﬁﬁﬁ%ﬁ&%jﬁévfUik@%
BICHEWTF - HELENZLENSD, SRORNHRETH S,

& L33

AMeEsE L BB L, BREMET vy -7 (BF15 84T A~Wi5 0% 10A)
B BRRPAERE LN -1, AEEREE, FELHEEELI CHBERMCERETSHE
%ibi?oit.ﬁ%%%@ﬁﬁ@—%mowfm.%m%ﬁﬁﬁ(%ﬁkﬁ).H%%mﬁfﬁﬁ
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