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Abstract: In order to improve the performance of the wire-line core drill pipe, the stress, structural characteristics and
traditional treatment technology of the straight-connected wire-line core drill pipe were analyzed, and a zonal heat
treatment process was proposed. Through the heat treatment of both ends, the heat treatment performance of the
middle pipe body area and the thread area at both ends was different, and the comprehensive strength of both ends was
improved while the stress state of the thread part was improved. It can make the drill pipe string have both high strength
and flexibility, and greatly improve the mechanical properties and wear resistance of the drill pipe. The quenching and
tempering hardness HRC33~38 can increase the strength by 37.7%, the hardness by 40% and the impact resistance by
46.7% under the condition that the elongation of the pipe body is basically the same as that of normalizing and
tempering. When the quenching and tempering hardness is HRC38~42, the wear resistance of the material is increased

by 9.1%. It is more suitable for full hydraulic drilling rig construction and deep hole drilling, and provides the optimal
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scheme for drilling rig and drill pipe matching.

Key words: straight-connected wire-line coring drill pipe; zone heat treatment; comprehensive mechanical properties;
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Fig.1 Local diagram of drill pipe column

1.2 HEARBOL T 451 70

TR DR R B L R A e 2R IR K
(] e ol ] Jot Ak B o R TR AT A A ] A G R P A
5 URESE fil, O 1 5 A 3R IR 00 PO BE L B AT R R
WAL TS TR K o H IR T AN S 0 B T B BT
J5 PERE , T KON AE 1) 2% = T A6 54 il £ 1 mm
AR,

B AT o 2 SR SO B AT AT T A 0 55 I R, 2
It AT S 150 o R A0 L ri] A ) PN BURE g s S A
T JEE BN IS A A R H H T A R IO Sy IR
BE T2 B 3 55 B A AR AR AR 22 A K, 5 3 e i
TR T3 20k B i Bl AT AL MR ZCHLARPE BE O 1 PR IE B
£L A& BB P9 A1 BR 23 (] B, 5 200 4 Sk IR TR
JEE | S RE 23 [ AR B R 00 I B R AR 2 3% B

R 22 P Z BRI

2 S XA IR LKL

AN Bl 7R Bl T T i 45 A T R R o A AT AR Y 5
JE T S A LB, 4k B R Al B AT IR S0Pk
1 7 1
21 EifF o XL PR T A

L SR B 0 A A AR B AL B T R A o
(HRC33~38) 4 14, 8% & hin T4 AT B2 20, 3 B (1) 4l
FERIPE £ 4 1w 2 5, B R AF i WP 5 B (B3 1k
IR AR U H: 2 A TR L R R e e 2 i T e B e R
B FE 25 5 R AR BRI B A5 T R S, LR R R
2 PP A 5 1 Bl R AR T, FE [ 5 2o B R, W)
P S5 i 118 B 803 2 A Gy 22 32 LS A8 AT T AT AR 35 43
Wl T RIPE AN GF |, JC 1 W M 43 2 il e A I i IR
S 2 b 1 2 T AR SN K B e S BOTE TR AL B Al E
I 02 0 Ab W 2 PR A R BRI A
J AR 55 40 T IR A AL RE

AR SC o P Ak B AR B i T8 O 3K, R AR T 4R
S5H B Al T it T R A T o Y 32 0 RS
KB E AR A A R BE I H . HAK
7 ¥ 2 38 3k Xk 7 Sty AT Rk BB T o B o ) A
A DX 3 R P i R 5 Xl Ak B M G R 25 S fil A
FF B Ry o 9 P A B 0 B AT LA 2 R | B
E i 7R P i 5 A BRI (] B A 00 AR B0 A 1Y
Z JTIRAS DN 42 = B A AT (255 PR RE . X 7 i
b BT BT I g < o3 X AR AL BREGAT

Pl 2 2 43 DX Ak BB A A 7R 2 R 8 R T4 o
— 7B K VL B (100~150 mm) PN 38 3 #4112 LA
Pk v AR BB R RE 5 B AT A o ] A DR AR IR RS
E SRS W 3 8 5T 4 3 43 (10~20 mm) 24 [1]
KERLIIIEZS o 43 XA B FF A 3 R AL AR
CL) il A 2 V90 sty MR 850 0 B 3 5 vy T S P 4
] Bf B AT O R 00 3% 4 i B 5 (2) 48 44 o ] 8 43 /0
vity 3k Y N 5 AR 65 9 )P R AP (3) Il ok R fE
by ek 430 B N ) B b AR A B Sy A s AR
S g TR R AR v ) AR R Aok Y RE B LRI B S
Hh () ) EL A 9 R ) A A Y P A B A B E
b B T A R AR AR ) 2E PERE
2.2 MERESLE

3 X AR A B FF 358 FH A 5T 45MnMoB I
G T RS O71 mm X 5 mm, g M



128 BhER T 20244 5H

150~200mm3s [ Py #uAb
(CT=RTIEY T

10~20mm (i 47)

150~200mm3s [l Py #uAh
(PR B 5 o )

10~20mm G 47)

4.‘,+

BRI IE KA R RIS

B2 SERH|LEEHETFERERX

Fig.2 Sectional heat treatment drill pipe form diagram
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metallographic test
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