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Hot rolling 35CrMo ultra-thick wall seamless tubes

LI Yuan-rui , HUI Zhi-giang s, ZHANG Ying , ZHENG Shi-jian
(College of Materials Science and Engineering, Chongqing University, Chongqing 400030, P. R. China)

Abstract: 35CrMo ultra-thick wall seamless tubes were prepared after being hot rolled from a forged

305 mm X 305 mm square blank using a ®216 mm Pilger periodic mill. Tubes with 215 mm outer diameter,

thickness of approximately 72. 5 mm, and a 2. 97 diameter-wall ratio were obtained. Two sets of tubes were

prepared after analyzing the reasons for high eccentricity and rolling parameters. The uniformity of rolling

temperature, piercing quality and roll pass were considered during the procedure. The geometry size,

microstructure and mechanical properties were measured. It is found that the tubes meet the technical

requirements.
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JUAR]ROSE A A b A [7] 2 AR Ak 1y 4 AL AL 2 1k
AESF 70 M A A 5 Bl A BEL HE 1 35CrMo iR B
TCEE B AT HORZR

| R R

A3 % )
AL 35CrMo 405 bk Bk AR Ak 2 B LA A
GB/T3077 = 1999( 5 & 45 F W PR IERL & A1, S S 5
Uk /D 55 2 SR RNk G A AR A
A RERM™ A S RE<20X10 ", /A E<
30X107°, BAb BRI SV P AE T A B RLAE
72 1 2 35CrMo ) H5E 1k 2% B3 55 AR X AR
1.2 BB FIE

WA NEEIEE] 1 175~1 200 Clg iy T

1150~1 175 CUfr . & =850 C. M

1.1

800T K54B& ML T )% 305 mm X 305 mm [ & R, & ik
FERis 2] 8 ¢ 1 DAL, DA IR 35 5 Hh g AR AR 5 )2
2 iKFITZ
2.1 HAREKXK

I8 4N 46 2 B 43 A1, % 35CrMo #RHL 8 JE B TG
BN R FELHORZOR A R ©215 mm
X72.5 mm, EREKEF 2 500 mm; <3 mm, §{E
O70+E5 mm; FEEJER 2 S N L1000 KERZE L
H 0~+20 mm; g RUNE 2K D BE<3 mm; ik
FEGON =5 .
2.2 TERE

WA 1 78 B EL T 202 - ROT 2 305 mm X
305 mm B 35CrMo W 7 L& > IE S m#h =
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®£1 35CrMo $HNEER S5 GB/T3077 — 1999 kR Xt BB %
I H C Si Mn P S Cr Mo O H
GB/T3077—1999  0.34~0.40 0.17~0.37 0.40~0.60 <<0.020 <C0.020  0.90~1.10 0.15~0.25 <20 <30
B EE 5 0. 37 0. 32 0.51 0.017 0.009 0.95 0.17 13 21
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BLIRFEZY 1150 °C , 2L B =890 °C, — U
AL £2 E-RAUENNAEEHRER mm
2.6 SiFSHN A S o B

B 5L AR 2 500 mm [ 20 4958 5 BE A 55 50 )
WA 4 DA 2L A ) i B A 3 A e T A L Y
fL ARSI 2 pra .,

AL IEH P B ELAR R /0 o AE Bl L ) 9 2t
11 B AR B

KA 63.0 63.6 63.9 64.5 1.5 63.75

T PN A2 A5 2 U R Y 4 B B PSR A 4
A5, RS L B9 2SS 5 S s DRI it 0 5 R it 0 5
BRI 3 IR .

F3 F-RRAILEERERESR mm
Fe X1 X2 X3 X4 X6 X7 X8 W2z B
B 77.4 77.5 76.7 77.1 76.9 77.4 78.8 79.5 2.8 77.5~77.66
5B 4.7 75.5 77.2 76. 6 79. 4 79.6 80. 6 77.4 5.9 77.4~177.63

AR A RE TR 25 BOR . HLE A B B
AL AL ] 2 A 8, B TS g 22 R OK . SR
ZE BER 14 5 i DR S S A L A e ] K L A AT B
e BoAT — 52 R 22 » AL TR B 12 #i 48  SL AL B 4K
e v HLER B i o, LR B SR FL I PR S DAL g
SR ORI 2 RS A U A L R
52 I 5] AT A TR B BB R AL T E T 25 A1 L 3 Al

K ARFIH 2.6 BUF] 2.9, e Ab 26k 44 LB
30 mm Z W46 g — B2 15 mm . SREE
WG . A 12 1 20 A SRR AT TR K. XFER
AL M Y TR RE TG A N A e R AR O i R AT
TIUfar RSP 25 SR an 3k 4 fk 5 PR .

x4 FoRRILEWRALER mm

FLI b T O AR AT B /N O 2 2 KRS LB T AL & Fe X1 Xz X8 x4 B M
BORATREIROR 2. 56 “UCRALI . EAL R4 B 90 03 B0 98 08 6
RS FEIRRIEEEHE mm

Fj"»% X1 X2 X3 X4 X6 X7 X8 1‘)}% ﬂj{ﬁ
Bt 74. 4 74.6 75.0 75.6 .3 76.6 77.0 77. 4 3.0 75. 86
J5 B 75.5 75.7 76.8 77.4 .8 78.0 78.3 78.8 3.3 77.26~717.29
B3R 4 FIFE 5 53 2 FIFE 3 X A, £L A % '

o s AL AR RS FE S 2] T AR I AU IE , 1T HL BE JEE 84 830+ 10 C

PP F T B
3 SEER%ELH

3.1 IEZES

I T 35CrMo 4 F g B AR G 4 AL HLH 3 Bk
20 W, HA A 40 &R Cr Fl Mo, FL il B 242 B
PUIT 23 0K R R A e A LAY A L 0 U] S i 3 48
P00 3 5 A - AR R R R 4 5B BR B
PIRIE 1 250~1 260 °C, N4 As [A] 4% % 180 min, ff
UESR R o i 1 e £L 5 A TR BB 0 i 25 7R
I mm, HABAHE/NTF 2 mm, 50660 A &%
30~15 mm i [ P& B A I R UE & 5L IR =
900 CHY . SREL LA #5 it J5 » 1E 30 35CrMo 4 It
BHELTI Y 24 SR RE TCEE N4 .
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8

H¥
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t/h

B 1 #AESCrMoHBERTHEEMNEANTZHE

3.2 s

35CrMo M J& BE Jo 4% 48 Y /R M FLAL S - 7
VIR b 25 ¥ S0 25 B B JR A Sk FEAR L 1 T 78 1 #4
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= + P BE PR SO BRI R T DG L RT R/D
4 FRESW W2E<1.5 mm, AMAJZEE <10 mm; & RNHE
4.1 JLfMR~F (2 500 mm) B R M E/NF 2.5 mm, g KEER

P INME R K, 7E $216 mm~ 218 mm 5
Bl 5 A28 D00 2y s O /) » L g SO A8 BT A 5 T A

fiis 2 fEL AN 6 BT 51

®6 MENEEHELE mm
5 X1 X2 X3 X4 X6 X7 X8 2 -1
i Bt 74.9 75.5 76.7 76.7 .4 77.6 77.8 78.3 3.4 76.9~76. 86
& B 74.6 74.8 76.6 77.3 .5 78.0 78.4 78.6 4.0 77.2~76.98
4.2 MW PO AN I BE 3 AE o RE TS HRAS B 3 A0 A4 A R

5 S BN L A A A AN R Py FLBE KA ] o
72 S5 A0 TR 78 T R R AR 04 0 R OAS ] ) 2 [ &
L5 RS DA —BE AT RE AR R LB 2E S L A ICRE L
A RE TS AN ] 2 A2 Ak, Bl A1 BE | BE JEL v 5 g Al

(a)ﬁﬁl*ﬁ%&b

B2 #ER N 35CrMo BE

4.3 H1FMHEE
4.3.1 FEAPXE%

N BE JEL (1 AN [R) 2 438 Ak W BE O ) BUORE S $5
GB6394 — 864 4 Ja A 1 35 10 ) i B 22 5 i TR o5
PrRE . 3 GB228 — 87 & J& P ik 38 7 ik ) 4T
P e g5 R 7 g,

F 7 AL 35CrMo 48 /B T 4 B B RHIO B M3 0 4

% o, /MPa o, /MPa &5 /% o/ % HB
1 864 753 14.10  57.50 214

2 846 753 14.20  58.24 210

3 850 751 14,92 58.45 206
S {F 850 752 14. 41 58. 04 209

AR LR T R EE S A GB/T3077 - 1999( &
S AL ) BB LA  ELRA R 0 0BT TR 4 % g
BLIEAR AR o5 L R WIMORH R BB PEAR 4L HL
BICHR A3 1008 /N 3 158 B P L R KA b 7 R [ BE R b

WE 2 frx. % 830410 °C AHAS 8 25 58 J b 72
Ja I R E AR BRI . AN B R 5

Wk Z A, 2 88 GB/T6394 — 2002 4 J&@ -3 ki B

D7 T 2P » SRS R T 5 40 i R R BEK

(b)fF“‘KWMﬁ PBELE

BLENESHAR

HAHL], MR G .
4.3.2 &KXk

W EL ) JRORE L 30 GB2975 — 98CHI S 3 7™ il 1
P BB 1 0 ORE A7 B S RE il A% ) L Ee U JE Gk
F s B . ¥ GB/T299 — 1994( 4x @ B b i 11 o
Hi g PO E R AL L A FERR 0 C,
—20 C,—40 ‘CH—60 C 5 EE A vp i 155
K5 Ry T 8N,

F 8 #MELIR N 35CrMo $HBEBE T 48 & # kL
EARARBETHHREHREER
B/ C 22 0 —20 —40 —60

Ap /] 95.8 91.0

aw/(Jeem™?) 119.8 113.8 108. 4 89. 4 61.3

% 8 UK 22 W L A0 RE G o s B R v L BV
TE—60 CF, HAGWTE 60 J/cm? L I, J5 B 2 4 %
LN
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