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Synopsis :

Manufacturing and properties of drill pipes of API 5A E, 5AX X95, 5AX G105, and 5AX
S135 are reported. In manufacturing the drill pipes, considerations were paid especially
on hardenability, toughness and fatigue properties of the materials and upsetting
condition for achieving the smooth profile in the upset portion. Drill pipes thus produced
showed good toughness, uniform strength through the entire pipe length, sufficient
collapse strength and fatigue strength. Chita Works started commercial production of

drill pipes in August 1982.
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Manufacturing and Properties of Drill Pipes

Yutaka Hirano, Shigeki Takahara, Kunihiko Kobayashi, Sho-hei Kanari, Takao Kawade, Toshihisa Taue
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Synopsis:

Manufacturing and properties of drill pipes of APl SA E,
S5AXX95,5AX G105, and SAX S135 are reported. In manufacturing
the drill pipes, considerations were paid especially on hardenability,
toughness and fatigue properties of the materials and upsetting
condition for achieving the smooth profile in the upset portion.
Drill pipes thus produced showed good toughness, uniform strength

through the entire pipe length,

sufficient collapse strength and

fatigue strength,
Chita Works started commercial production of drill pipes in
August 1982,
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Table 1 API Specifications for drill pipes
- ¥S TS EL
API - Chemiecal
) Grade kgf/ mm?® (ksi) E o Process
Standard — composition
Min Max Min Min
SA [ 52.7 (75) 73.8{105) 70.3 (100} Heat treated
0.2 .
X95 66.8 {93) | 87.9(125) 73.8(105] e =625 OOOEG 5 P<0.040%
5AXN G105 73.8 (103) 34.9(135) 80.8(113) (1) 5 < 0.060% QT or NT
5135 94.9(133) | 116.0 {185) 101.9 (145)
*1 ¢ ! Elongation for 2 inches(GL. (%)
A ! Cross section area of tensile specimens {in?)
I D Specilied minimum tensile strength (pst)
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Table 2 Amount of drill pipes produced in the world {Met. tons)
Outer dia. Grades Total

(in) D E X95 (G105 5135 Others

23 326 262 B9 371 30 313 1391
2% 635 2 889 238 1893 505 868 7128
3} 1208 15 247 5203 5807 3054 2506 33025
4 - 12582 | 622 983 648 2 592 17 427
41y 2438 151 010 12 000 16 798 4 928 16 140 203 314
B 1 863 16094 3344 40 635 10519 7477 79932
5 352 1 366 147 2 495 ) 376 — 4736
654 - - - - - - -
Total § 822 199 450 21643 68 982 20 160 29 856 346 953

(API Annual report, 1981)
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400
\ ! Table 3 Cleanliness of drill pipes
B 1. e i
Mdrte"Sl\tL ! Crag Cleanliness
srade
200 |- / dA dB 4C Total
\ ‘ %p& E 0.016 0 0.008 0.024
Hv(10) (0 () [GECND, X95 0.021 0 0.004 0.025
1 19 100 1000 10 000 G105 0.017 0 0.000 0.017
Cooling time from 800°C (s) 5135 0.008 0 0.008 0.016
Fig.5 CCT diagram of steel for 5135 drill pipe
Table 4 Tensile properties of drill pipes
Position
Size
Tap Middle Bottom
Grade . Upset -
OD % Weight |7Thickress Y5 [ TS El Y5 TS ElL Y5 TS ElL
in X lhs/ft mim kef/mm? % kgf/mm?® % kyf,/mm? %
B 5x19.5 9.19 IEUE 71.1 79.9 28 68.8 78.3 28 68.8 78.3 29
X95 414 % 16.6 8.56 [EUL 74.3 25.6 26 73.5 84.2 28 T4.0 84.5 27
(105 41 > 16.6 8.56 IEUE 88.0 96.1 22 87.7 96.8 22 87.7 95.4 22
5135 414 % 16.6 8.56 {EUE 99.1 107.9 21 995 108.2 21 9%.0 108.5 21

[EUE : Internal external upset end
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Table 5 V-notched impact test results BT YT A EAG ATV Y RS B
| Specimen sizel  yTrs vFoan LR, 71— FE T5kgf/mm?® EUY, S135T10 kgf/mm?
Grade ) Divection =" c g LRI iTH D, 05 7 2AMEDLTE L7 b TROMT
E L 10%7.5 —-128 16.0 %,
C 10%5.0 —85 5.5
3.2.5 4
x5 L 10 5.0 —145 9.8 HIFIE
ATO
C 10%5.0 —100 4.3 T~ FEGS FYAASL7RF 4 —5BL D HFm T L2 8
G105 L 10%5.0 —130 79 mme AHSTIT o f2 [RHEEHTVFIES7 AR 454 & Fig. 9 124557,
- < 10x50 —% 0 JETOWGHRIEE RO, T Ty MO Yl
S$135 L 10%5.0 - 57 31 ¥tz Fig, O OfE L 0 27 5 AE 1% 59 A%, SR T
I I B PR Z DL L~ DRELE LT A al e £ 4 LT B,
Table 6 Collapse strength, of drill pipes
Collapse strength
kf/em?*
) Actuat
(psi) ADI
Size AT .
Grade . Top Middle Bottom
{in. % Ihs/ft) specification
703 951 79 911 1.30
E 5% 19.3 , N )
{10 000) {13 530) {13 920) (12 960) 1.39
« 4 X 16.6 896 1116 1171 1196 1-?-1
X4 424 X G . .
> ’ {12 750) (15 870) {16 650) {17 010) 133
) §72 1181 1225 1244 1.22
G105 435 % 16.6 B :
{13 820) (16 800) (17 430) {17 700} 1.98
1327 1324 1394 1.12
5135 44 %166 118l ‘ {
(16 800} {18 870) (18 840) (19 8300 1.18
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Upset
No. Metal flow ard profile
Condition Shape
1 19/m
8 9 2 3 4 5 6 7 8 @ 20
G1 Bad Bad
G2 Good Good

Phote 2 Effect of upsetting condition on the profile and
metal flow of the upset portion (G105)
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