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Quality Tests for the Knee-Orthosis
Velcro and Locking System
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Abstract In this study, three knee-orthoses (dial lock type, medium size, right side) were used for a quality level
test (static bending test and solidity test of the locking system) of the knee-orthosis locking system. In the static
bending test, a smaller maximum load was observed in samples A and C compared to the reference standard value
(KS P 8408 standard value: 1000 N, sample A: 865 N, sample C: 833 N). In addition, in the solidity test of the
locking system, a smaller maximum load was observed in the all samples compared to the referenced standard value
(KS P 8411 standard value: 200 N, sample A: 41 N, sample B: 97 N, sample C: 54 N). Korean industrial standards
for knee-orthoses and systematic test methods are lacking. Therefore, a systematic management plan for knee-orthoses
is required. The result of the current study showed that a systematic management plan for the knee-orthosis locking
system is required. In particular, the development of a quantitative and objective test method is needed. The findings
of the current study may be useful for monitoring the quality of the knee-orthosis locking system and may provide
foundational information for the development of a quantitative and objective test method.
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Table 1. Classification and definition of the assistive devices for persons with disability

Classification ITEM DEFINITION
Number
| s monucrs rox e e o T
PERSONAL MEDICAL TREATMENT . .
inpatient care
05 ASSISTIVE PRODUCTS FOR TRAINING IN SKILLS AssisFive products  for traim'ng. alternative commluni?ation
techniques and vocabulary to allow interpersonal communication
Orthosis is an externally applied device used to modify the
structural and functional characteristics of the neuromuscular
06 ORTHOSIS AND PROSTHESES and skeletal system. Prosthesis is an artificial device that
replaces a missing body part, which may be lost through
trauma, disease, or congenital conditions
09 ASSISTIVE PRODUCTS FOR PERSONAL CARE | Assistive Products for Clothes and Shoes, Body Protection,
AND PROTECTION Dressing and Undressing, Bathing and Showering, Sexual Activities
12 ASSISTIVE PRODUCTS FOR PERSONAL MOBILITY Not defined
15 ASSISTIVE PRODUCTS FOR TRAINING IN SKILLS Assistive products for eating and dripking, assistive products
for the manufacture and care of textiles
18 FURNISHINGS AND ADAPTATIONS TO HOMES Not defined
AND OTHER PREMISES
oo ASSISTIVE PRODUCTS FOR COMMUNICATION | Devices for seeing hearing, reading, writing, telephoning,
AND INFORMATION signalling, alarming and information technology
24 ASSISTIVE PRODUCTS FOR HANDLING OBIJECTS Not defined
AND DEVICES
27 ASSISTIVE PRODUCTS FOR ENVIRONMENTAL | Devices for protecting a person from adverse environmental
IMPROVEMENT AND ASSESSMENT influences by eliminating or controlling unfavourable factors
Equipment, materials or software that evaluates suitability and
28 ASSISTIVE PRODUCTS FOR EMPLOYMENT AND | aptitude for a vocation or assists a person in the acquisition
VOCATIONAL TRAINING or development of basic and complex vocational skills;
Educational test and evaluation materials
30 ASSISTIVE PRODUCTS FOR RECREATION Devices for individuals, hobbies, sports and other leisure activities
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Table 2. Lower extremity orthosis provides present condition
of Korea worker’s compensation and welfare
service workers compensation insurance

(Unit, a thousand won/KRW)

Separation Knee-orthosis Ankle-orthosis
Year Quantity Payment Quantity Payment
2011 1,347 219,448 677 171,135
2012 1,413 233,760 654 164,417
2013 1,468 243,120 757 190,987
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Sample
Specification Thigh: 145 Thigh: 155 Thigh: 175
(Diameter) Calf: 125 Calf: 115 Calf: 140
Angle range 0~120 0~120 0~120

Table 4. Referenced Standard values

Standard reference Test subject Standard value
KS K 1309 Test for tensile strength and friction pull 4.0N/crt, 0.31N/cm

bl

KS P 8408 [ Static bending test 1000 N

KS P 8411 [ 200 N
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Fig. 1. Universal Testing Machine, KSU-02M
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Table 5. The Average width and thickness

(Unit : mm)
Sample Average width Average thickness
A 25.44 6.45
B 25.43 5.95
C 37.44 5.54

Fig. 2. Measurement the width and thickness
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Table 6. The Average width and thickness
(Unit : mm)

Average width
25.68
25.36
37.61

Average thickness
6.39
6.00
5.62

Sample
A
B
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Fig. 4. Friction pull test
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Fig. 6. Process of Solidity test of locking system
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Table 7. The result of tensile strength test

(Unit : N/cm)

Sample Standard value 1-1 1-2 1-3 1-4 1-5 Average
A-1 6.30 6.68 6.45 5.23 6.34 5.64
A-2 5.55 6.38 5.52 7.23 5.50 6.03
A-3 7.29 5.93 5.77 5.57 5.76 6.06
A-4 7.26 797 5.18 9.94 9.14 7.90
A-5 | 5.80 5.36 6.18 5.25 6.51 5.82
B-1 5.55 7.46 7.92 7.90 8.67 7.5
B-2 5.32 5.58 5.94 7.52 7.72 6.41
B3 Gireater than 6.80 6.86 4.65 5.07 6.97 6.07

—_— 4.0 N/cnf
B-4 8.53 6.66 6.90 9.11 6.96 7.63
B-5 7.48 8.61 8.24 6.37 7.02 7.54
C-1 ‘ 529 6.82 6.82 7.82 6.24 6.59
C-2 6.28 6.01 6.75 7.57 7.29 6.78
C-3 3.68 5.68 441 7.70 449 5.19
C-4 3.97 9.31 5.90 4.48 5.15 5.76
C-5 6.65 6.15 4.89 6.36 5.25 5.86
Table 8. The result of friction pull test (Unit : N/cm)

Sample Standard value 1-1 1-2 1-3 1-4 1-5 Average
A-1 2.61 2.90 2.87 345 2.80 2.93
A-2 3.56 4.57 3.57 4.85 3.21 3.95
A-3 3.85 3.88 3.61 3.74 3.96 3.81
A-4 6.39 4,74 5.98 5.96 5.72 5.76
A-5 4.80 5.50 5.80 8.67 6.78 6.31
B-1 ‘ 2.63 2.00 4.53 243 3.59 3.04
B-2 322 4.40 2.87 3.36 222 3.21
B3 Greater than 372 3.95 2.99 311 2.55 3.26

R 0.31 N/em
B-4 331 3.87 3.23 4.01 3.12 3.51
B-5 | 4.67 5.41 4.02 3.75 5.55 4.68
C-1 2.84 3.93 4.70 343 3.71 3.72
C-2 5.93 5.75 9.06 7.11 6.40 6.85
C-3 12.62 8.16 6.59 7.27 5.82 8.09
C-4 9.53 6.27 5.71 4.89 5.35 6.35
C-5 8.56 6.24 5.85 6.86 7.13 6.93
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Table 9. The result of static bending test N)
Variable Sample A | Sample B | Sample C
Flection/ 865+ 1704.8+ 833.3+
Internal Maximum 56.1 84.4 453.5
Flection/ load 792,66 | 19562+ | 8453+
External 543 842 68.6

Maximum load:

The value of the load that can withstand.
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Table 10. The result of solidity test of locking system
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