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ials Evaluated

¢ Hard metal coatings evaluated were;
Titanium Oxide, Nickel Chromium and
Nickel Tungsten..

¢ These were compared with uncoated
couplings made from AISI 8630 steel.

rimental Measurements

< Sand was dispensed at a rate of 165g/
day.

+ Coupling wear was measured by
weight loss and tubing wear was
measured by reduction in wall
thickness.

¢ Wear measurements were conducted at
10,000, 100,000, 200,000. and 300,000 m
of travel.

Dpose of Research

¢ To evaluate the wear of hard metal
coated couplings when subjected to
sliding abrasive wear.

< To provide an economic assessment of
the coated couplings with an uncoated
coupling.

imental Conditions

¢ Sliding wear apparatus used oil field
sucker rod couplings (50mm dia. x
100mm long) sliding against J-55 oilwell
tubing (0.06-0.1C, 1.1-1.3Mn, 0.33-
0.47Co, 0.015-0.125T3).

¢ Fluid medium was a sand and water
mixture.

+ Wear was caused by a reciprocating
action along a wear track of 0.44m,
18m/min.

r Results for Couplings
ter with no sand)

NiCr NiW Ti02 8630
Rc58 Rc75 Rc57 VHI9O
wt. loss 0.8 0.6 0.63 247
grams
loss wrt’ 0.32 0.24 0.26 1.00
8630

wear 3.09 4.12 392 1.00
resist
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r Results for Couplings ervations on Coupling Wear
er with sand) er, no sand)
NiCr NiW TiO2 8630
Wi ;{%5 8 ?3735 ;{;527 ;,;{4190 . NiCr, Niw and TiO2 surfaces were 3-4
loss times more resistant to wear than
grams standard AISI 8630 uncoated surface.
loss 031 033 09 100
wrt
8630
wear 324 305 111 100
resist.
ervations on Coupling Wear r Results for ]-55 Tubing
er with sand) ter, no sand)
NiCr Niw TiO2 8630
¢ The NiCr and NiW coated couplings ] RcS8  Re75  ReS7 - VHI9
were more than three times resistant to thick. 006 005 009 0.10
wear than the uncoatred AISI 8630 lo:r.s mm
coupling. tick 006 050 050 100
« At higher loads (not shown) the TiOz - 8630
coating quickly broke down in the wear 167  2.00 1.11 1.00
presence of a sand water environment. resist.
ervations on Tubing Wear ing Wear
ter, no sand) ter with sand)
. . i NiC Niw TiO2 8630
" et o o wear e g RSs Rels Res?  Viiiso
followed by the NiCr and TiO2 coated gﬁk‘;‘m 046 071 052 0.76
couplings. thick. 061 093 068 100
loss wrt
8630

wear 1.65 1.07 146 1.00
resist.
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ervations on Tubing Wear
er with sand)

¢ The NiCr coating caused the least
armount of wear to the J-55 tubing,
followed closely by the TiO2 coated
coupling.

¢ The NiW coated coupling caused about
the same amount of wear as the
uncoated AISI 8630 coupling.

fang, 1.0 MICY 2. o2 e
Coat reietive 10 ArS| 630 standard soupling

Coupfing weigint lces grams

crdnsRER

imated Costs of Coated
plings

cost$/ NiCr NiW TiO2 8630

coup.
powd. 371 1498 976 0
appl. 750 750 5.63 0
base 6.75 675 6.75 6.75
total 17.96 29.23 22.14 6.75

wrt 266 432 328 1.00
stand.

Stand, NCr Ti02 [
10 266 2 2

Costreistive to AlSI #630 Standard Coupling



