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Skin Traumas under Reciprocating Friction Conditions

SHI Lei, XIE Xu —hui, XU Ping, LI Wei"
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Abstract: Healthy adult rabbit skin was used instead of stump skin. By using an UMT - II tribometer to simulate stump
skin / prosthetic socket interface under friction behaviors of the sticking and the intermediate regimes, the friction
coefficient, F, —D curve, energy dissipation and traumas mechanism of rabbit skin were investigated. The results show that
under the normal force of 0. 5 N or 3.5 N, the friction behavior of rabbit skin changed from the sticking regime to the
intermediate regime with the reciprocating displacement from + 2.5 mm to * 5 mm, consequently, energy dissipation in
the process of reciprocating friction increased. Because the rabbit skin friction coefficient and energy dissipation in the

intermediate regime were higher than that in the sticking regime, the degree of skin traumas was more severe. Compared

with human hands or feet skin, the cutin layer of rabbit skin was thin, so it is difficult to form a friction blister.
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Table 1 Test Parameters

Test Normal Displacement  Frequency Time
number force/N /mm /Hz /min
1 0.5 +2.5 0.5 10
2 0.5 +5 0.5 10
3 3.5 +2.5 0.5 10
4 3.5 +5 0.5 10
2
nf{n)
1}
Z 0
-1
mf{m)
-2
-10 -5 0 5 10

X

Fig.1 F, - D curve of skin in one reciprocating

cycle friction test
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Table 2 Evaluation of skin irritation response "’

Skin irritation Scoring
Erythema -
No erythema 0
Very slight erythema, barely perceptible 1
Well defined erythema 2
Moderate to severe erythema 3
Severe erythema,beet redness to slight eschar 4
formation , injuries in depth
Edema -
No edema 0
Very slight edema, barely perceptible 1
Slight edema, edges of area well defined by definite raising 2
Moderate edema, area raised approximately 1 mm 3
Severe edema,raised more than 1 mm, 4
and extending beyond area of exposure
Maximum scoring 8
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Fig.2 Typical friction coefficient with time under

different frictional conditions
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Fig.3 Typical Ft = D curves under different frictional conditions
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Fig.5 Rabbit skin irritation friction response under different conditions
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Table 3 Skin irritation scores under different friction testing conditions

Test number Control 1 2 3 4
Erythema 0+0.0 1.35+0.48 3.55+0.53 2.64 £0.51 3.85+0.65
Edema 0+0.0 0.58 £0.50 2.50 +£0.50 2.43 +£0.56 3.74 £0.46
Maximum irritation score 0+0.0 1.93 £0.49 6.05 £0.52 5.07 £0.535 7.59 £0.56
p <0.05
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Table 4 Scab thickness of traumatic skin for different
friction testing states and statistical significance analysis

Test number Scab thickness/pm 14
1 112.3 +5.3 <0.05
2 200.9 +4.6
3 150.6 +4.4
4 293.9 +4.7
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