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Abstract

The high temperature mechanical performance of 36Mn2V advanced oil well pipe steel was stu-
died. The influence of the high temperature mechanical performance of 36Mn2V steel on the shape
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and size during solidification and cooling process was analyzed. We have found that the optimum
plastic zone range of 36Mn2V steel is 1250°C - 1000°C, the third brittle zone range is 1000°C - 600°C,
the zero strength temperature is 1440°C and the zero plastic temperature is 1400°C. It has certain
guiding significance for the production of 36Mn2V steel, which provides scientific basis for process
design and qualified materials for oil well pipe.
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1. 5l

36Mn2V T A s BE G A, B IAEE —f E B 55, AR AN A R e
TR fEIERA R, SRR RS E R R, TN s i ) A MR RE S R A R R IR
[1], BREH Fin TRFEHREARZ IR AN, A 78 AR i 0 A Pk REAE e [ i A b (122 1
AL, A RN T 2B HRMERL AR 2], AT i i H T A Il 2 (1 A A% (0 SRR R

2. REHR

i SRR MALE Gleeble-1500 Y5 [ RAMLAINL FadkAT, URER AR, B BT H
W TS A e RAE AN R BE P e s FERAL, IR B ' 5 S A AN 4 4 R X 2L 2RI BT 11 R 3 AT W
SR, DR R [ 0 2 0 ) vl 70 2 P e L D A2 B8 B2 A 7 SEBR R B 3], AR @10 mm x 120
mm, P35 RS0 PRI IRRE =@ AR 1 L/min (S BL10°C/s IR THE 3 1400°C £R5F 5 min,
422 B 54k, A6 4 Rk R AR ST RRAE B IR T, SR DL 3°C /s FVA 200 B2 [ 22 iR IR RS, 75
FARIG I SR AR 2 min, SRJG LA 1 x 107/s M RHEATRARRIG . SRR S, 7RI R ALK
A WRIGIRFE A 600°C~1400°C, EEIAIRG 50°C—ANELE .

3. RIEER K
3.1. BrEAREMInhrEE T Ehsk

HHE 1 ATAET, 36Mn2V 81 Z 75 1000°C~600°C i LG A HIL—MES, 4iR5eHRE A 1000°C FF 2
900°CHY, IFEHT Z fHHH 75.99% % 2] 19.43%, [l IEZE I, 456 FF 2] 600°CHY, Z fHIUN 7.04%.
PL Z (AT 60% 1 e 1k i I i AHi , AW Rh B0 565 TIT PR35 2 X 1A] A 1000°C~600°C o £E 1000°C~1250°C
REEVEHNARER Z (5K T 60%, [FIRN RILH REFHI . 7 1250 C~1400°Cig FEIX AR, Z i X IRaH
%, 2 1400°CHF Z A5 0. BRIk, 36Mn2V SR F 28 1% B2 (ZDT) Ay 1400°C o BT BRI K, 36Mn2V
WEA HPLEE 1T HEPER X .

P 2 mI g, SR 650°CF% A 600°C Y, Rm B 312.07 MPa G £ 4 121.55 MPa. il E1E 650°C
DA RS, BEERERITE, 18 650°C~700°CHf, Rm {HilEH 312.07 MPa FF§ 154.21 MPa, ZJ5 Rm
(HBERE T T IR NS, &IE8EIET 0. MR 36Mn2V 41 R 5 IR B (ZST) A 1440°C.
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Figure 1. Temperature variation curve of area reduction Z
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Figure 2. Temperature variation curve of tensile strength Rm

2. iR Rm BERE T HIZ

3.2. Br O K MEEXIE A SEM & EDS 347

WL HT, TE 1000°C~600°C 1 1250°C~1400CHRFEVEE Y, 36Mn2V WXARFE S % 22, TR EAE
1000°C~1250°C X A1 Py, BAMEE AT o ST or A Ho= AR JR IR, 3 B 280 3t P32 5 T P T 11 R BT [X el idk A7
SEM 4 # .

XA [E B TS AR I T T3 0 B, B 3 AT RAE HE, 650°C~900 C st 1 W 2 77 201 v i fe A4
2, MR ZE, WM WA A R X Z B EBAR . 950 CRE I W 2By d B R4, W7 T
WTHE, WEIHENBZRE, WAERI 7 —a M8, theh, W Z [l 2E3] 50%0L
1000°CHf, Wi IR MEIE, Wiy =085 mEPERI R . 1050°CHI 1150°C i TR R m, W
IO, TR T ORI e R, FIARE W KERPIE, EW O EEGRAHEEZE. 1375CH
TREE (T 1R LK BARIA S0 Fe(O~ SYIL&W, H EDS 04 ani&l 4 fios, Bk 4 7 #ulfs, ke
U B BB
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Figure 3. Fracture morphologies of samples at different temperatures
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Figure 4. EDS energy spectrum of 1375°C
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3.3. BiORMHEXEA SO

X AN R B  ARE BT 1 B X Sk A 20T, B IEL S FTLAE HE S 600°C~750°C (A1 i Ak HE BT
B BOIR FOBRERAR), b 750°CHY, WY ERERRMAH TR, COAE. 800 CHY aa%ﬁ&%ﬁsa%éi‘ﬁ%o
800°C~900°CHl 1375°Cah MR, WKl 5 P, SEGRALSEIIRZE, Meth/™mE, X5H1TH 5 g RLAH
— 5 FEFE R IR AR IR SRR LA, Ak S A+ BRI H SR R A AR, 1E 750°C L DA FiR
B, FRARREAT BLIRARILAR, BEA IR T e, BRI SR AR, 7ERE S KA fe v, BRI AR
I [A, #E%E&ﬁiﬁ&uﬂ: TRER T JRLA B IR RIS, T8I DU N SARA S n] DUS A . HEUB M
IRIF) 1150 ClFF BT KA BV K S, P LA SRR, 223 H 5 B IR A4 2 2R 4 A8 9 ) KA
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Figure 5. Metallographic structure near fracture of sample at different temperature
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3.4. FREIXEETRALE D47

3.4.1. 8B 1 et B XER R E
1 HETEIREE XN 1250 C~H5 5, B S, O E%‘r:bf"ifn%ﬁ‘]%*ﬁ%ﬁﬁﬁ%%ﬁi% R BRI L,
FEIR AR Y, B F PR, AR IHE T, AR i il A A A

3.4.2. 28 111 Retim BE X R B4 28

B TIL e P IR DX 3t 7 28 3 T2 b 79 A 7 T 5 RT3 i, U L TG A B XAtk P 4 e AR B G A v 22k
R iR s e v . BT E BAh R S AING VON S slie, EE AWM IE, 7 y—a $
AR A S TE B AR s AT T BOIR 1Y) o BR AR, o BRERMRAEIR, JLRR SO BRI 1/4, RIRTESN )
TERT, 8T8 F ZAE IR B IR G 0 A0 1 o SR, A8 o AR AELE LI FIREOER & KK,
5 B TR 4]
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3.4.3. RIFEBMXERRHE

1250°C~1000°C [ 5 7 B itk N\ BB A BEAR X () v 1L DX ST A R B A R4 » el B 7 A i KA T
2GR SR AR, A TR A b e ST R RN, KL RE RS LR DRI RS, R &
RELYRE, DI SERGURREAE S SR AR, MRERIL I RAF I IIBYE[S]. e S A8 B & 5 (10 3¢
LU At R BIRAL T, TR 3R , RO B SRR, RIMEAE AT
JE B AR iy S IR TR GG A, i S EUR TR

4. &Eig

1) 36Mn2V R 4791 X G BV N 1250°C~1000°C; S5 T 1 X 3R Y5 FEl > 1000°C~600°C s 4NFIZE
SRFEILE N 1440°C, FYIEIR N 1400°C .

2) EREIIHE 36Mn2V [FHF B N A% I 7E 950°C UA_L, (1557 B BRI L X W XK A
975, JEIE YPRRLE, Bk AU A, SRR ST R

BE K

1 AWM. K7 RGP RSO R R AR [T]. FrNER, 2019, 100(3): 15-18.
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] ZECU. TE Gleeble-1500 shaSHY SN TAX 1) il 1 24 M RE T [J]. AWK, 1991, 26(8): 55-57.
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