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Experimental Study on Casing Wear Mechanism in Qil and Gas Wells
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Abstract: In order to improve the design of programs to reduce casing wear in oil and gas wells,an ex-
perimental study was conducted to evaluate mechanisms that relate to casing wear. Under simulated down-
hole conditions, the drillpipe-casing friction wear tester was used to identify how contact forces influence
casing wear by changing test loads. Then, S45C, S55C, N80 and P110 casings were tested in drilling fluids
with different densities, so as to compare their wear resistance with different weighting agents. It was found
that the casings were seriously worn in non-weighted drilling fluids, but with the increase of drilling fluid
density, the casing wear rate decreased quickly and then increased gradually. The weighting agent led to the
most effective wear reduction when the mass ratio of barite and iron ore powder was 2 ¢ 1. The results
showed that there is an approximate linear relation between casing wear rate and contact force. When the
contact force is controlled in a certain range, the casing wear can be minimized by reasonably choosing
weighting agent and casing materials. The casing wear efficiency relates to the ratio of tensile strength to
yield strength in power function. The empirical formula of casing wear efficiency was given in the paper,it
can provide a reference for predicting the casing wear.
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Fig. 1 Mechanism of casing wear
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Table 1 Mechanical properties of casing specimen

sMz/ BEJE/

mm mm

HEIGRERE/  JERER HhIR

Jets
EH (N+mm~2) J/MPa Ji/MPa

S45C 139.7 10. 00 1638.0 341.0 580.0

S55C 139.7 10. 00 1885.4 420.0 631.0
N80 139.7 7.72 2 446. 5 698. 0 879.5

P110 139.7 10. 54 3269.1 840.0 924.0
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Table 2 Performance of drilling fluids
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wEHAK g (mPars) (kegeLD
1# 0 0 15 1.06
24 13.71 0 18 1. 14
3# 13.71 7.08 21 1. 25
4 H# 13. 56 12. 43 26 1. 34
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Fig. 2  Variation of casing wear rate with contact

force
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Fig.3 Variation of frictional coefficient with con-

tact force
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Fig. 4 Wear rates of 4 casings with different materials in

different drilling fluids density
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Fig. 5 Frictional coefficients of 4 casings with different
materials in different drilling fluids density
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Table 3 Wear efficiencies of 4 casings with different materials in different drilling fluids

. JEBIROR
S45C S55C N80 P110 N8o»
1# 6. 7510 7.24X10* 8.11x10* 8.88X10 8.09X10
2 # 3.82X10* 4.23X10 5.90X 10 6. 23X 10 5.39X10*
3# 3.73X10°* 4.64X10 5.07X10* 6. 86X 10 4.95X10
¥ 45910 5.25X10 5.93X10 8.57X10 5.72X10
HE 4.72X10 5.34X107 6.17X10* 7.64X10* 6. 04X 10
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Table 4 Calculated and actual casing wears
i 7 B /(kgem™ D
G Bk 51 TR e R B - -
HEE J2PR1E HHEE ShrE
1 0. 359 8. 71X10 ¢ 8.19X10* 1. 88 1. 86
2 AD 0. 254 8. 71X10* 6.85X10"* 1. 34 1. 11
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