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(57) Abstract: Disclosed is a manufacturing method for a super 13Cr friction-welded drill rod, comprising the following steps: man-
ufacturing a super 13Cr pipe body; manufacturing a super 13Cr internally threaded coupler and a super 13Cr externally threaded
coupler, respectively; connecting the super 13Cr internally threaded coupler and the super 13Cr externally threaded coupler respect -
ively to the two ends of the super 13Cr pipe body by means of frictional butt welding; after heating a weld seam zone to 950°C to
1000°C, spraying compressed air onto the surface of the weld seam zone for cooling same below 200°C and then spraying water for
cooling same to room temperature; and heating the weld seam zone to 640°C to 700°C for tempering. A super 13Cr friction-welded
drill rod can be produced by this method, which can be not only used as a drill rod in an early-stage nitrogen well-drilling operation,
but also used as an oil pipe in a late-stage oil pipe well-completion operation during exploitation of a gas field with a high CO, con-
tent.
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13Cr BRI P 5 B 548 X I FA R 950-1000°C J5, IF4% X IR THIWE R 48 = A H1 & 200°C LR, FEME/K
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— A A R 13Cr BT IR 45 AT 04 438 7 &

KR AT
KENH A Q4T LEP A —F BRI S E& 244,

BEHAR

BT & i R R AAE IR 69 45 AF & 4 API SPEC SDP A7/ & 6l e, L4
RAEAEATE AR 30 & B AT IR — AN B AT B R A — AN BB L, &
4~ API SPEC 5DP #7649 4547 A 1K A2 4NA R .

WA B TR, 4AT R IRIZAMH B 4% %, API SPEC 5DP Ar/f#)
KA EMMRAEAT LR H LB AT AN FELER, AEE5H644
. Ak, THERATRBEEEFHEREEEN., BELETFLEE 1SO
15546 #R/B % =6, 42624 A G824 FE RS — MRS B 9 3R 4L
kAo — AR AN E N SRR KB e R SCE B R . AR SR AT Y 4
M5 4245 AT R,

AR BEEAFHEREGEETN I EZD AR —RANBEEEATE
A E4AT L TR SRR IR F, —RARNBELEETHREEET T
FRIUERACH) L 7 JE Ak 6 4F PEAR AR SR .

sF R EA CO2 AT, AMEAREHE, R KA F I EEAT4EH .
WE TG ELT X, FERREILE LA R/IR, b, aTH4FRE CO2
HAESIMRARK 13Cr 20 FH6eMmE T, ARAFRARTETMKMD
ARG, LI FRMA.

e RBEBRARASHTL, R TRMA LANAMERE FF 7 5 K
ARANEGFE. ZRARASE T LT, REFEAFR B ARG E T,
TMHKFRZE, FFEDILH 25 KR, ZhFEE—FR CO2 JiEika)A
% 13Cr HE4AT TS, ESBE R AMEATEA, AmATIHAL
hFAE L, WA MUhE R, MR T EHGE .

R ARE

AL BB 4G RRAE— AP AR R I3Cr AR IR A AT R HlE ik, RN L7 ik
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TUAL B BI3Cr BT A AT, A AT RAC02R A BN, Btk
A RAAE AR L BT A AR ATIE R, ARG B T AR Bt AR A ik 4k
A

RIE LB, REPREE T —HRBRICr BRI R B 5 %, B

BIET 5 B
)3 A BZ13CrE Ik,

%%ﬁﬁﬁ%mum%&%%%ﬁﬁmu%%&%%;
P2 I R AR AR 1 3Cr 1) RR AL Sk Ao AR SR 13CT I R L3 Sk o 7)) B R R
13CT7& AR ) 5t 15

i IF 2% R 3R A0 4 3] 950-1000C &, IF4E R IR A @ F /R 4% A3 2.200C
VAT, o KAHE TR,

B A3 45 R R Am #45)640-700°C & K,

WA ZHEEH, CHEELEETHARGEET. HRB T M BN
WK HBEERRKEGEEREE., BNEZFTEFERNNM: — LMo
BECERR AR, ST A D AREEANE, ZEAMELHELELEIHKEE
THRAARBEIR, MEERREHTES TR R, MALATERGEARTE
B AR) MR8 G T Aotk R B IF e kB E—&, &
JRT AT & o245 AT tadn ik B0 B &

ABRRFEF, FXIL ORI ERIETETEY.

—FH, £ ERRBICrBEIFIFRAEATFE T R T, TERLKICrE
P, ABB3Cr I HEALHE K Fe AR R 3CToN 8L K W L E RS A
C0.0170.05%, Si<0.5%, Mn 0.271.0%, Cr 12714%, Mo 1 3%, Ni 4 6%, &
F HFPefo RT# R RK.

—FH, fERRBICrBEIFIFRLEATNFE T E T, HlERKICrE
oy BRI BT T ERBATE Hm BB T Rk )R, HER
AT ik, AT, AR REATE KA,

Bt — -, FshAeFAYiRE A 1150-1200°C.,

Fit—FH, EFKIE, TG KEELAH600-650C,

— P, EIEIRFATIR G IR, HE R e £ 950-1000°C,

[
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Tk, EAHETRTIR, RAZANAHLSHNMRAHE R,

ik sb, EAERTIR, KA BAEA AP FRAIFENR.

— i, fERRBICr BT EEAT R T R T, HERKICrA
B KA AR KIICr oM R Sk 09 T G35 ST IRHA s IR AT 4038,
St 4 1% 5 89 LA A B 600-700° C 4T & B AR K, FK; @ K.

F it — P i, PTREK Ak, HEKIBE $950-1000C.

KB PR 0 R L3Cr R BT 4B AT 6 #1387 R T AR R 2R F 69 2
H13Cr G oa 44T, RS A T, & T3k 5 GRS ITIR
EmRey, HhBEREERERRAS, FT2AmPERAHE, AXAEA Y
TR, TEXIEERAR ML, FAHEECBEIR, T2 AEEKIL”
A E AR,

£ A % tm9L BA

T@%%Aﬂ%%%mm%ﬁ$ﬁ%% B9 AB R 13CT R IR B4R AT 64 4
% 7 kit — W m e,

645 1-5

BT 5 F R A2 AR 13Cr BT 4EA4T:

(1) #1BA %K 13Cr F 4

(la) #IFEAR, =6 E ARG R Lt C0.01~0.05%, Si<0.5%, Mn
0.2~1.0%, Cr 12~14%, Mo 1~3%, Ni4~6%, &% # Fe A RT# o t9 8 (&
1 877 £ 1-5 89 ma it ) ;

(1b) sfERIATE 3 40 BAF B m Fsm e E R, 618 smdm BoiR B A
1150-1200C;

(lc) FEARm# £ 950-1000C;

(1d) *+%& 4kt

(H)ﬁ%%ﬁﬁ@k%ﬁ,@kﬁ&ﬁ6wﬁwt,%%5mg%ﬁﬂ
110ksi #9 7 5 M 8¢

(2) A F1E ALK 13Cr W L3 K A A 4K 13Cr M43k, #56) A&
B b 5 ARG R 4 B b AR ) -
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(2a) %4
(2b) 3K A 1150-1200°C i

F 354

Friag,

(2¢) 4% B 44 B4 3 3] 600-700°C i3
(2d) A3t 47H e .,

AT M 7R K
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(2e) B4 L& 44388 # 5] 950-1000°C J& £& d 48 P 3 K A4,
(2f) ® K, ¥4 Ki&EH 600-650C;
(3) KA BEFATIFHEAR R 13Cr WL IE K Fo A & 13Cr Hh B3 K 4 7
5B 13Cr TR T 3554,
(4) HIF2ER A A F] 950-1000C 5, N4 RIRA @R /ELH T AN
2 200CA T, BHKAHETIR;
(5) ¥122t R R3] 640-700C & K,
A1 H T REZED 1-5 FEFRAE KGRI,
% 1. (wt%, &% 4 Fe Ao b RoT# %694/ )
IR C Si Mn Cr Mo Ni
5 364 | 0.04 0.24 0.35 12.2 1.9 5.8
5 3645 2 0.03 0.32 0.52 12.9 2.8 4.1
5 364 3 0.02 0.36 0.95 13.8 1.2 5.2
5 3645 4 0.03 0.42 0.82 13.5 2.1 4.3
5 36451 5 0.04 0.28 0.45 12.5 1.3 5.5
R 29T AREHY 1-5 P& LT A,
& 2.
Tk | FARE | BARE HKER | Bk | RS Rar | Ry
AR AF BBE | KEBAE | KEBE | KEBE | KEE | KBE | ABE | KEE
C C C C C C C C
g6 1| 1160 980 640 680 960 980 190 650
g6 2 | 1180 970 630 650 970 970 105 670
g6 3| 1170 960 620 620 980 960 135 700
S 4| 1185 990 610 660 975 975 155 660
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4] S 1190 975 625 640 990 990 180 640

A 3BT REFERG) 1-5 Fxf 5 e) T ARFIFEE GG ML

& 3.
AP FRAIRRA | AR | RAERIRR R | R
MPa MPa MPa A MPa
M) 1 830 955 867 958
R34 2 870 980 832 920
a6 3 925 990 775 371
£ 3615 4 955 1050 851 935
e R TI 910 990 883 965

ME2FR 3ITUAAESE, RARKERFZEFEHFGHE 13Cr B
PIFBAEATEARTT VAAR) 110ksi 49 A 2 HE4E, JFAE8 ML T VAL B 110ksi
89 5 F L.

B3 FR, A BRI KK ey AR E 50, B KKK RIRT v
L, M EHFSHEMTA., KA HAA R 4o B MR L BT
NEBEFERBEAINGITA LR, YEBETARALPGERYTTHE.
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I S S

1. —AF A2 2 13Cr BHIFEAAT e Hlag ik, LT H5%:

%% A2 & 13Cr & 4K,

o H H) AR B 13Cr B LR K Ao AB & 13Cr SR 45 3k

PEBAT IR I AR SR 13Cr R B3 Sk Ao A8 4R 13Cr Sh o L3 3k o 7)) 5 A8 4%
13Crr5**44\éﬁrﬁ3-’ i

P iF 4 R 3w #4 5] 950-1000C &, JREAERRATH/EL T A4 E 200C
VATE, B RKAIEFR;

B 2 R 3 e 4 3] 640-700C & K,

2. B AR 1 TR A9 AB R 13Cr B IRBAAT e Hlit 7ok, A4FIEET,
PR A 2% 13Cr 4. ALK 13Cr W 3k AR 13Cr ¥ k0913 T
Z R A C0.01~0.05%, Si<0.5%, Mn 0.2~1.0%, Cr 12~14%, Mo 1~3%,
Ni 4~6%, & & # Fe fo 7T # #6924 /% .

3. R AR 1 AR e AR 13Cr B BAEAT OBl ok, A4FIEE T,
FEARLK 13Cr TR TR OIE: $IEETR; FEREATE 8 m BB o B

SRR, SRS AT R AR, 3PS REEATE K AL 3

4. B AR 3 TR a9 AR R 13Cr B IRBAAT e Hlt 7ok, A4FIEET,
&3k BB E A 1150-1200°C.

5. 4R A B K 3 AT 498K 13Cr BHIF RSB 7k, RS EAET,
& AR A E 950-1000°C .

6. A F| B K 3 ATk e AR % 13Cr BT HAEAT e #lad 7ok, HaFie T,
R AN A AN TR AR,

7. de B F) B K 3 AR e AR 13CT BIEIF AT e Hlad 7 ok, HaFie T,
AR AR A B TR A AR,

8. 4o AR A Z K 3 FTR 49 M A 13Cr BT 44T 0 B2 5 ik, H4FEE T,
FAREGE KR E A 600-650C .,

9. AR A F R 1 ATiE 69 AR 13Cr B BEEAT Bl 7ok, A4FIEE T,
HE AR 13Cr MRS K AA R 13Cr SN L6 TR O35 T35 4
st IR AT 4R E TR B 69 A B 600-700°C# AT B AR K, FK;
E

10, oAl F)lE2R 9 B 4B R 13Cr BT BARAT 09418 7 ik, H4FiEfe
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