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Study on Effects of Rare Earth Element Ce on
DWTT (Drop Weight Tear Test) Properties of X80 Pipeline Steel
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Abstract: In this paper, the effects of rare earth element Ce on DWTT properties of pipeline steel are studied in labo-
ratory by taking X80 pipeline steel as the research object. The study results showed that the addition of rare earth element
Ce could help to improve the low temperature toughness of test steel. The impact energy of sample after adding rare earth
element Ce could reach 210 J at —40 °C, which is increased by 19.3% compared with that of sample without adding rare
earth. The addition of rare earth element Ce could help to reduce the ductile — brittle transition temperature of pipeline
steel. The impact energy of heat affected zone after welding for sample without adding rare earth element is 189 J and the
impact energy of heat affected zone for sample after adding rare earth element Ce could reach 216 J, which is increased by

14.3%.

Key words: pipeline steel; microstructure; impact energy; tensile strength

AR KA [ SRR IR TR R ot SR LRI D 5 R W Y e SRR A
EE%,%?kﬁﬁﬁ%%fﬁi%mﬁ@%%&ﬂﬂééﬁ%ﬂﬁ’ﬂ LR R B A L, i — EE’J&?I??E;J A
ORI, I X SN A PERE L P i TS i 28 RN nb el B W D SRR D PR RE S, W] L

% H 89 :2024 - 06 - 01
BEE£WB P 5| SR & RTRSIE 81 H 45 :20222Y0035,
TEE B = HEnS (1983 - ) 3, NS A skl A i, S g TR0, BN R4 A0 I S X S A b 7= i & A .



68 FLARHY

55 50 &

DA IR I A58 JEEBE 2 AN A 2 AN ) 1 M RE

DWTT ( 7% 4 243056 , Drop — Weight Tear Test)
S FHRA I 5 Je A4 R H) P 1l g T H , 32/ TF
T4 BRI IRIENEYES o W TRk L R RE
A LR U, 38 30 . b s i i i RO 2D
ANBE SIS b B R A ER AN RS o VR R
P85 (DWTT) 25 5 B RE Sz 8 2 B9 o i 1 g
RSO, PR 7 4l 2 0 4 )iz T T 4R
BAWTRLIE A PEHT , AT O A R ARG P T
HRE S B RIEAE AR Y o AR E A 2 A St Y
2 250 mm #GEFLE L, O LRI R A B
SRS S AN 2, OF BLAE BN 20 1E LA
HFF R T . A SCRL X80 G i) 45 2k 4 A ik 5
B AEIY E ISR 0K Ce X LM DWTT 1
RESZMEIIEST , A £ B0 7 it o DG Ak B2 A1 3 A4

AR HFo
Lk
L1 2ozt

Zigy BN A &R iR R Kt
2 250 mmPAERLA A A I H AT R AR S AL
1% R 9 28 S Y AL o BT Nb A X BRI
1A = BPIRERR R/ DL IR ZE R e T, 45 81
REFER IR . CA m BRI R
TR 9 Nb REASHEIR 230 B Bk R IR AL,
PR ERR R R A DR TE B, AT E TE Mo
A Mo A5 B AEZRATHIE 57 48 19 14 DT P 1 £ IRk
R/ M ERARA LY, RO TR A R A B2
B X80 LGB AL i B AR 1,

F 1 X80 HLWULZER S (T 450) %
WH C si Mn p s Nb Ti Mo Ce
T <0.07 <0.30 <1.80 <0.015  <0.005 0.05~0.08 <0.025 0.12~0.27
X80 0.05 0.21 1.78 0.010 0.001 0.08 0.020 0.20
X80(RE) 0.06 0.21 1.75 0.011 0.002 0.08 0.020 0.19 0.0050

1.2 &£FTZEi

X80 L AN MELHIM 1 J1 A PEREZR Ik 2 By
o MG LA FR R ) 2 BE K, A IR
R FLH IR & , 75 B R RN 25 ke

300 mmAYIRA G BUP AN G A (8] Gl 7, 8
BB ARG, AT YERERL S . X80 A LA AAEL
RS = PEL LS BOLER 3,

R2 X80 BEMAFEMERE

HAIEE , 16 it RS NS ik & 4, UK 56 )5 YERE JiE R J&/ MPa PRI/ MPa
22 ®©550 mm FLHLHE IR R 3 s M FLIER T A4 3ok =555 =625
R 11 mm JEE A, #L S T B 5 1) B0
R®3 BETIESH
- L e [ 4 HALIFEL  RWSLFEL &SGLRE BIURE 733
/mm R/ C JE &/ mm R/ C R/ C /C /C /(C -s™h)
X80 11 1165 35 1 053 947 826 404 23
X80(RE) 11 1166 35 1 065 945 823 374 25

2 RIERHAM

2.1 BEIXERARBRM

B s £ Ce MR ES A 112050 40 1Y <2
AL B Al B+ Ce AR50 A
KL INAR/)N, B AL SV 2], al WA £ R Ce

A INA 1 T4 R AN A IR B
2.2 WXt EEIMER DWTT BI20E

@I £ Ce XPIRH B vh i B 2 DWTT )52
WHZSRILIE 2 18 3. 181 2 s £I0FK Ce Joxt
IR A9 vh ol PERE R R ROALAE -T2, S 10 Ce
Ja  AEANTRI SR I BT, URE Y o i 1R RE A ]



44

i 1 IGE Ce XF X80 LM DWTT PERER NS

69

Bio —40 CHF AU INHE £ 70 K 1 kE o i 2 ok
176 J, 78 £7C% Ce J5lFE sp i 13551210 J,
HOMEINE] 19.3% . K 3 W R iy &M £ Ce XAV
SRSV TR S WL, R INAE 0 Ce J5 IR
FEVEERBT YN B B K. Bt Ce Xt e 4 7=k

A1

Y\ Ji i g

-60 —-40

3N B/ °C

B2 sk ke Hon

-100 -80

2.3 HINEZELAAREEBNMW
N T 5N TR 0 U A R RE R TR

ARTEAE L B R e 2y e o AL, TR s s £ Ce X
Je AP AP e 2 ) BB RS 0 KA 1 449
PAAE AR R 9 528808 e SRR A , A ) T I A 2
O RINEFE AL IR

KRk L Feifmds £ Ce X I04R 09 A AR 47

By YA %

-30 -20 -10 0

3N B/ °C

B3 xR @R a

—-40

TESEI0 T AR PE O 5, 36 4 IR PP I
jj‘%o

F4 BEIENMHERTR

— — R FL I HLE E?ﬁﬁ%l %E%l
/mm /A /V /(cm » min~") /(kJ-em™)
HRLAE JM - 100C 1.2 200 ~ 280 20 ~30 30 ~40 10 ~15
SEBRAET JM - 100C 1.2 240 25.2 33 10.9
5 JW —8M2 550 ~ 650 25 ~35 40 ~50 22 ~28
S BRAEE JW -8M2 600 30 44 24.5

AR o0 Ce MRS A 10K 945 20
AR S 2 S A U R &l 4 s
& 4 AT 0L, AR £ Ce AYTRIRAN A [A)KR4E X

SR L BTN AR /I A TR IR AN AR 5 S AR
i DX A AL D P o A 4 5 I EA T R A | oy
. HEARIARS K6,



70 FLARHY

55 50 &

X80 (RE)

FR4E I

X80 AT ikl

JEA XA

B4 il Lk Ce Ao RIRAn A 69X 3040 240 28 27

RS RERAIWMEAMIRE

B ke BB B PR R,/ MPa Wi
X80(RE) I SR Pk i 741 Wi T4 4 2
X80(RE) 1 Rk i 743 W TrRa

X80 2* RIS S iV 746 WAL

X80 2 PRk M 748 W T4

Q/SY GJX 0503.2—2016 Z5K R HeHk HiE =625
F6 MWW EHIRE

B UG5 U Mt Agy/T Wr B OITATAR S/ %
X80(RE) 1" G 184 77
X80(RE) I L X, 216 88

X80 2% JEE 131 73

X80 2* AL X 189 73

Q/SY GJX 0503.2—2016 %3k JREE TSR X =80

HIZE 5 MR 6 ml UL, KRR hL fif K nb il i 56 25
Yl AR IE SR . B INA LT R Ce )5, LMK
FERR G P XA oh iy DR R B W o AN A
L ICER AR S PR XA nh i D 189 T, 45
i £ ICE Ce Jo MR PR MR X vh iy iR 5 216
AR~ 14. 3%

3 4

(1) B £ 003R Ce M9 LAY TR AR /]S,
U TR ARSI, B R ITR Ce IIRINA
AT A A A (R IR B

(2) —40 CHIF M £ICEK Ce Jg MRFE b
Uik E 210 J, 5K A + i iR AE L3 i 2k 3
19.3% . i 705 Ce 43 F| FBEARAE 259 1 B s i

(3) T 10 E Ce J5, LML G PP
M) X ) s AR e A o AR I o0 R 13
RIS G 0 X[ whats T ok 189 T, W I 10K
Ce J&i I il AF A 52 ] X o i Ty 35 2] 216 T, 35 0 Oy
14.3%



54 1 i 1 IGE Ce XF X80 LM DWTT PERER NS 71

AFpraE R MBI )], & #2015,

AL 40(7) :91 -94.

[1] ik, i, Em. ko Exf X80 544  [8] XuW, XIAOFR, FUY H, et al. Material De-
wmy s ke e[ ]]. 2% # 2. 2010,35 velopment for Grade X80 Heavy — wall Hot In-
(10):2 - 4. duction Bends [ J]. Material and Engineering

(2] &R, E4£2 RWF,F. &R EX X80 A,2011,530:539 —547.

'”93%’33 LR R R Ha [ 1] LA (9] FGak,#iF,#H&Em, 5. m#GRE 3T X80 4R
4 /%,2023,45(4) .77 - 80. BEERERRBT EIke Heall]. £F

[3] =&, A3k, 5K F, F. A kiR AT X100 #,2019,25(4) ;5 - 8.

HORT TMA A st ey Hoa[ )] A4 [10] LUO X, CHEN X H, WANG T, et al. Effect
3 335 ,2013,34(6) :42 —46. of Morphologies of Martensite — austenite Con-

(4] F448,4 & LS m#0RE x5 Nb X80 4 stituents on Impact Toughness in Intercritically
KA A A Be[]]. W4k, 2013,48 Reheated Coarse — grained Heat — affected
(1).82 -86. Zone of HSLA Steel[ J]. Material and Engi-

(5] wWR#&,Fk, 5,5 mHE F‘Xﬂ' X80 4M 4% neering A,2018,710:452 -463.

PSR BRI 6 o[ ] B 014,37 (1] SURAE, B, Aokt AR 5 172 sk
(6):11 - 16. [M]. L. B8 K5 d k4t ,2010.

[6] XM=/ 2Rk#AAZREIM]. LT MMT  [12] HEE, REH, RERE, F PRAKTAE
b B prAE, 1981, A ®1 422 mm X80 4R L& & p m #k T A BF &

[7] BeA,LiH%, 8,5 X80 T L4NEL: [J].4R4% ,2020,49(3) :25 -29.

(b5 20 1)

[19] &, FiEsk, mEE F a548EYS 360 —363.
FEARBEE[I] FRAE LR TR, [21] ZE455 #REEEHRZENKRIH[IT].
2021,31(7) : 1891 - 1906. ¥ E 404k I, 2021 (5) 146 —49.

[20] ZFJ%,medE, TR MEFTLILEEHK [22] Z&,EZ0W. BRIAAEHRARAFRER
R REMIE[T]. w K A4, 2021,55(4) [J]. 7454 ,2022(4) .1 -5



