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friction '

Fig. 2-4 Friction arises from the very small irregularities on Fig. 2-5 Rubber strips on staircases help to
the surfaces in contact. increase friction and prevent slippery
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1000 x 741
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Friction at the hip joint

The forces acting on the joints are very large.

When the joints are in motion, these large forces
produce frictional wear which could be damaging
unless the joints are well lubricated.

Frictional wear at the joints is greatly reduced by a
smooth cartilage coating at the contact ends of the
bone and by synovial fluid which lubricates the
contact area.

When a person walks, the full body weight rests on
one leg through most of the step. Because the centre
of gravity is not directly on the joint, the force on the
joint is greater than the weight.
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2 = - =
= 2 _ |8 _~| %8 £ S0
B EE|EsE| §5|8 |=2<| 8 = | &
Name of =4 | = = g £ = £ ‘s s s o | & =
l Property/Grade R a E g %“E w E .E g 'Ej&_ E % g -‘E g % E
mater Y= i j g & E T F 5 a3 = L £ = E
= = = - = =]
S i B P = 2
240- [30,31]
190 515 203 40 8.02 155 0.25 e
316 820
Stainless 193 260 619 310 35 8 |275-340| 0.3 = [32.86]
steel 190 260 860 685 12 8 225 0.25 = [38.86]
316L 190 260 503 195 40 8 199 0.3 s [38.86]
190 260 603 294 35 8 199 0.3 = [31,87]
Cast CoCrMo - 208 . 448 i - i - [38]
950 517 ’ - o
Wrought 207- 448— [38]
210 858 30 9.15 239 0.3 —
CoCrMo 310 6438
210 586 1500 1606 9 9.15 445 0.3 _ |3U]
232 o 1000 i 12 8.3 280 0.3 [31]
896 1000 ) )
Wrought 516 207- 794 240~ % i i [50]
Co-based CoNiCrMo 310 1000 655 ) -
alloys 09— 0,31
" 232 BB 1794 1585 8 9.2 e 0.3 o= [0
793
Wrought 210 s56 1515—- 1606 5.4 8.5 03 [38,50]
CoNiCrMoFe 1794 - ) -
-— 689 1862 — 1.0 - - [50]
793 2273 17 ‘ o ) o
Wrought - 207- . 448— - 83 o [38.41]
CoNiCrMoWFe 310 517 B ) o
210 586 1172 1606 12 8.3 = 0.3 — [38.50]
Ti and its Grade | 107 300 240 170 24 45 122 0.34 - [19]
alloy Grade2 105 425 345 275 20 4.51 145 0.37 - [50]
Grade3 107 240 450 380 18 45 280 0.36 s [36.50]
Grade4 103 250 550 485 15 4.5 280 0.39 - [19.50]
Ti6Al4V 116 620 R60 795 10 4.43 349 0.342 - [51]
Til3Nbl13Zr 64 — 1030 900 15 4.66 245 0.3 _ |36]




Results

Femoral Socket
component component
Co-Cr-Mo Co-Cr-Mo

Co-Cr-Mo UHMWPE
Alumina/zirconia UHMWPE
Alumina Alumina

Ti-6Al-4V UHMWPE

Surface-coated UHMWPE
Ti-6Al-4V

H\/\ 4 nx\j ap 4 L’\ Le

High loosening rate and restricted use; new developments show
minimum wear rate

extensively in use; low wear

Very low wear rate; zirconia more impact resistant

Minimum wear rate (components matched); pain; not in clinical
use in the United States

Reports of high UHMWPE wear due to breakdown of titanium
surface

superior wear resistance to abrasion; merely thin treated layer
attained

Ca (P ) O
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Hydroxyapatite (HA), which is a natural component of bone tissue, is already being marketed as a
coating for the metal shafts of hip implants as well as dental screws and other endoprostheses
with the expectation of improved bonding to bone through ossecintegration. Coatings prepared
by the more widely used and commercial method, plasma spraying technique suffer from poor
adhesion or delamination from the subskrate. The high temperatures also results in a number of
unstable decomposition phases compared to the more crystalline phase. The main purpose of
the present research was to prepare and characterize HA coatings using low temperature sol-gel
method with the specific aims of improving adhesion on both the HA/metal and HA/bone
interface which have been reported failure modes of implants.

URI
http://hdl.handle.net/11394/2459

Collections
Magister Scientiae - MSc (Physics)



.ﬁ%w,mwwa S =
5 u...n.._,,.»._..m_‘ww... 3t
”m.muwwwmmtm.__,&ﬁﬂ <C |5 @
Psaibrastanied T e
m..\....,m e I ...m.ﬂ i
SRRt i SRR

o

Head
coated with

(Ti-6Al-4V
HA)

Stem

Metal/Coating Interface

lant [43].

ip imp

A sketch of HA coating as applied in a hi

ure 1. 5

I
¥



