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Forging and heat treatment process on connection hub for deep-sea system
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Abstract: Based on the development experience of a deep-sea oil and gas field in the South China Sea, and based on the working condi-
tion requirements of on-site low-temperature and high-pressure, the forging and heat treatment process of the deep-sea connection system
forgings were reasonably designed to ensure that the connection hub forgings met the development and production needs of deep-sea oil and
gas wells. Then, combined with chemical composition control, the trial production of large-wall-thickness forgings of connection system
was carried out, and the related analysis on the chemical composition, mechanical properties, impact energy and microstructure of the
forgings samples were carried out. The results show that the chemical composition and mechanical properties of the forgings are excellent
and meet the actual requirements of deep-sea production working conditions. After the optimization of production process, the mechanical
properties and impact fracture toughness of the forgings are good. The microstructure after heat treatment is granular bainite + ferrite with
with grain size of 9. The grain size at different positions is more uniform, and there is no obvious difference in non-metallic inclusions.
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Fig. 1 Forgings drawing of a deepwater connection hub
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Fig. 2 Process curve of heat treatment ( normalizing) after forging
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Fig. 3 Process curves of quenched-tempered heat treatment

(a) Quenching (b) Tempering
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Table 1 Test results of mechanical properties for forgings samples

RN DAC et MR i/ MPa B/ MPa AR/ % Wi /% et fifi ¥ /HBW
T/4 t[m] 485 617 31.7 78.0 0.79 189
T/4 Y1) 504 628 30.8 77.7 0. 80 185
/2 B[ 459 608 32.6 76.9 0.75 180
T/2 9\In] 488 620 31.8 78.5 0.79 178
T3/4 i1 456 589 31.6 76.9 0.77 181
T3/4 Y1 451 597 31.2 78.5 0.76 185
ASTM A694-16 {ILHl 450~570 535~690 =20 =35 <0.90 174~230
=2 HBEFRERFIMKER (J)
Table 2 TImpact energy test results of forgings samples (J)
¥ IVACS 51 AVRRE 552 AMkRE %3 Ak F-H{H
T/4 1 ] 293 291 291 291.7
T/4 9\In] 293 291 291 291.7
T/2 B [ml 284 278 290 284.0
/2 Y\ 160 284 278 240.7
T3/4 {15 280 285 285 283.3
T3/4 Y\ 275 299 299 291.0
DNVGL-RP-0034-2015 i Fl =38 (HAN) =38 (H4) =38 (A1) =50 (EH)
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Fig. 4 Microstructure analysis results of forgings samples

(a) Non-metallic inclusion
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