HEREAR
FOUNDRY TECHNOLOGY - 839

Vol.42 No.10
Oct. 2021

DOI:10.16410/j.issn1000-8365.2021.10.002

RERE EHRRERR

PUNEE: S VR L AL VIV L 2
(1. AWK E A AR , IL B $74 33800152, i B3 LK% HAHEEHFFH, 1 ®H M 341000;3. X FMEk KA
AR E], R 300301)

B E:TARET ZT740 & MR BRE M B E 0Tk V] B B+ RS ST
By BIWESE T 3 5 B 09 SRS R AT, 95 40 T [INDL[H] [0 R & 4, LA R e 22 it . 45 SRR S IR AR AL
PGSR B A [N]L[H] L [O1 AR & &40 518 65.45x10%% . 1.0x107% A1 21.48x10%% , X3k 2 & 5 RS IR 0 Stk
R BHE AR WA EE R D bR P S TR N —E R R AT, AT R RS R TR R I kY
T %1 09 SR FERIE 10 m DA B9 I 229 o Hak 3 70 % LA b, KA Je 28 AR /A | 3 9 0 o 0 2 2 72 R TR IR AR 1Y
2K,

KRR IR TR KA ST e =Y

hESYES . TF777 CERARIRED A

= AR

X E %S :1000-8365(2021)10-0839-06

Study on Quality of Continuous Cast Slab for High Grade Drilling Pipe
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Abstract: Microstructure, composition and segregation of ZT1740 continuous cast slab for high-grade drilling pipe were
studied by cold acid method, chemical analysis, SEM and EDS analysis, gas analyzer. Results show that the macrostructure

is good, gas contents including [N], [H] and [O] are low and satisfy the design requirement of the slab used for drill pipe.

Element segregation, inclusion size and distribution all meet the demands of the high-grade drilling pipe.
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Tab.1 Chemical composition of ZT740 drilling pipe
LE C Si Mn S Mo \' Ti
529 038 0.30 1.50 0.50 0.07 0.03
B <0.010 <0.010
PR AE 0.35~0.41 0.20~0.40 1.40~1.70 0.40~0.60 0.04~0.10 0.03~0.05
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Fig.1 Schematic sampling location in the continuous cast slab
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Fig.2 Macrostructure of the continuous cast slab
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Tab.2 Macrostructure grading of the continuous cast slab

ak=7 A% /mm  —EA POBEE R B
1379V-1 210x280 0.5 1.0 1.0 —
1379V-2  210x280 0.5 0.5 1.0 =
1380V-1 210x280 0.5 1.0 1.0 —
1380V-2  210x280 0.5 0.5 1.0 =

®3 NHKELIE/XI0%
Tab.3 Gas content in steel
e [N] [H] [O]

1379V-1 68.41 1.3 22.12

1379V-2 69.49 13 2428

1380V-1 59.04 0.7 19.10

1380V-2 64.84 0.7 20.43
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Tab.4 Chemical composition and segregation degree of continuous casting slab
-~ 1379V 1380V
R PN IR /ME e 2 AR 7 HE R AE TRe/MAE T B2z A A7 BE
€ 0.411 0.368 0.3920 0.043 1.05 0.390 0.371 0.3790 0.019 1.03
Mn 1.520 1.470 1.500 0 0.050 1.01 1.510 1.460 1.488 0 0.050 1.01
S 0.003 0.002 0.002 5 0.001 1.20 0.002 0.001 0.001 3 0.001 1.54
P 0.010 0.007 0.009 0 0.003 1.11 0.009 0.007 0.008 2 0.002 1.10
Si 0.320 0.310 0.3100 0.010 1.03 0.310 0.300 0.3050 0.010 1.02
Mo 0.502 0.473 0.4910 0.029 1.02 0.499 0.468 0.486 0 0.031 1.03
A% 0.073 0.069 0.0710 0.004 1.03 0.075 0.071 0.073 0 0.004 1.03
Ti 0.025 0.019 0.022 0 0.006 1.04 0.020 0.017 0.0192 0.003 1.04
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Fig.3 Inclusions in the continuous cast slab from batch 1 378 V

20 pm

Bl 4 1380V s ity
Fig.4 Inclusions in the continuous cast slab from batch 1 378 V
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Tab.5 Chemical composition of TiN inclusion

TRERAMFETE N Ti v
w(%) 20.23 71.76 2.00
Atom (%) 46.49 52.25 1.26
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Tab.6 Chemical composition of manganese sulfide
inclusion
TERERAMEFHS S Mn
w(%) 38.02 61.98
Atom (%) 51.25 48.75
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Fig.5 SEM image and EDS result of TiN inclusion
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Fig.6 SEM image and EDS result of MnS inclusion
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Fig.7 SEM image and EDS result of calcium aluminate inclusion
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Tab.7 Chemical composition of calcium aluminate

inclusion
TERERMEFESE O Mg Al Si Ca
w(%) 36.85 933 30.06 1.80 21.95
Atom (%) 52,19 870 25.25 1.46 12.41
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Tab.8 Chemical composition of oxide inclusion
LRERMEFHS (o) S Mn Fe

w(%) 3066 079 273 6582
Atom(%) 6047 078 157  37.8
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Fig.8 Observation of oxide inclusion
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Tab.9 Chemical composition of magnesium aluminum
spinel inclusion

JLHEE A

S M Al Si Ca Fe
BT E 4 I g

w(%) 3501 561 1719 2939 076 670 535
Atom(%) 49.18 393 1590 2448 060 3.75 215
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Tab.10 Chemical composition of aluminosilicate inclusion
TLEERMET AT (o) Mg Al Si Ca

w(%) 3646 096 2675 614 29.70
Atom (%) 5338 092 2322 512 1736
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Fig.9 Observation of magnesium aluminum spinel inclusion
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Fig.10 Observation of aluminosilicate inclusion
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Fig.11 Inclusion size distribution diagram
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