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Abstract

To address the engineering bottleneck of frequent scrapping of the pressure-bearing threaded
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holes in FZ35-70 ram blowout preventers (BOPs) due to galling and corrosive media, this study pro-
poses a remanufacturing modification scheme utilizing 17-4PH stainless steel threaded inserts sub-
jected to cryogenic treatment. In accordance with the API 16A specification, quantitative geometric
reconstruction was performed on the structural features. Subsequently, a three-dimensional non-
linear finite element model of the “bolt-threaded insert-shell” composite structure was established
using the ANSYS platform. Following mesh independence verification with a global mesh size of 10
mm and locally refined details down to 1 mm, the structural response under the rated working con-
dition of 75 MPa was systematically simulated. The dynamic stress field evolution results demon-
strate that, after modification, the stress concentration effect originally concentrated at the thread
roots of the shell is significantly alleviated. Under the 75 MPa load, the maximum stress in the shell
drops sharply from 238.79 MPa to 170.63 MPa, and the overall maximum deformation decreases
from 0.18499 mm to 0.13226 mm, indicating excellent mechanical compatibility at the dissimilar
material interface. Ultimately, combined with the API 16AR remanufacturing standard, both theo-
retical analysis and numerical simulations verify that the cryogenically repaired structure meets
the required pressure-bearing safety specifications. This provides a practical and implementable
engineering paradigm for the life extension and green remanufacturing of high-pressure well con-
trol core components.
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Figure 1. 3D model of blowout preventer housing
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Table 1. Model component parameter table
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B 17-4PH 54N 200 GPa 0.28 700 MPa
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Figure 2. Symmetry constraints of 1/4 model
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Figure 4. Boundary condition setup for 1/4 housing
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Figure 5. Finite element analysis of total deformation in 1/4 housing
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Figure 6. Finite element analysis of equivalent stress in 1/4 housing

6. 1/4 TIRFHN D BRTOH

4.2. BBEERHN NS

CURFE - WRGUE - FoAk” FUHE N AR i RSN S R AR L] 7. ] 8. TEFRAR A It 1
FOEFIE], A O B3 A 75 MPa IR /1), 1/4 5eiBEUE i B R E R 5tk gh M K AR A T 1
AT NN, RS AETEN 0.13211 (mm)s  FeARGE M iR/ NS AR TEAL T Bt a8 e ks =AM, e/
JER 0 (mm);  SEAREE R B SR RN J AL T B e 28 e AR T I, e KA RO 7928 170.63 (MPa);  Fefk2h
e /NSO S T s s e A s ZE M, I /NS ARKORE F7 0.0035533 (MPa).

ARG

BErks

2R DR

BBF:

FE: 1 =

013N

-
2026/7/3 28R B 1102

Q13211
Q11743
010275
0055075
Q073396
Q053716
0044037
0029355
0014673
1]

Figure 7. Finite element analysis contour plot of total deformation in 1/4 housing with
threaded insert
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Figure 8. Finite element analysis contour plot of equivalent stress in 1/4 housing with
threaded insert
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