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B-1 1S016840-3: 2014

JASPEC

1S016840-3: 2014

JS ISO

15016840-3: 2014

1SO16840-3: 2014 ’

1 Torso Loading Pad and Pivoting Test Frame
1S016840-3: 2014

B-2
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120.4+ 0.4Q 214+ 1.0

8  13.6kg
59  30.4kg
58  56.0kg

3 4 5 3DCAD
Dassault Systems Solidworks Solid
Works2009 SP1.0 6 7
8 ANSYS
ANSYS15.0
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21 ECE R44/04
2 ECE 44 4
162.1kg

2 160kg

1) Shirogane S, Haneda T, Kozai Y, Maeda Y.
Clinical Measurement of a Load on the Foot
Support to Confirm the Reference Value of the
Wheelchair Standard in People with Cerebral
Palsy. The 8th Asian-Pacific Conference on
Biomechanics, Sapporo, JAPAN, 2015-09-18,
AP-Biomech Conference Program, O0S3-7,
2015

2)

2015

) 150

35



77

28 2 3
64 83.1%
33.6 64
124
0
20.7
(@ 2,148
26 (b) 9,299
a-=b 23.1%
142.3 63
837
0
138.9
(a) 8,968
26 (b) 24,273
a—=b 36.9%

36




63

S7

64

60

30
25

62

37



19

38

JAY



39



64

12
42

64

10

25

26

11

27

40



64

10

15

31

| 14

90kg

Dr

64

41



I
C | |
I
—
—
L
———
N
N m (o] o < N o
olo|lo|d|d|o|d|m|o|n|o|lo|o|o|o|o|d|o|h
362370000000000000”__
o O O O O O O O O
ool 2222222222
2I3I18I121212/8|S|8|8|2|8(8|RI&|\3|S
3 Bt A it A st o ot o o ok Bt ik B Bind A
| R
Al [ A | A | A | A ||| A | A | A |[HA ||| |||
N T O|~MNO0O( )| O|dA/NMT|IO|O(~|O0O|OH|O
Al | A | A | A ||| A ||| N

6x0TZ-10Z
63002-T6T
BX06T-T8T
BMO8T-TLT
BX0LT-19T
BX09T-TGT
BMOST-THT
BNOPT-TET
BYOET-TZT
BMOZT-TTT
BXOTT-TOT
600T-16
606 -T8
6308 -T.
6302 -T9
6309 -TS
63065 -T¥
B0y -T€

42



- kg

1 80 200
2 78 130
3 75.5 130
4 75 130
5 73 127
6 72 125
7 70.4 120
8 66 120
9 62 120
10 62 115
11 56 113.7
12 56 111
13 50 110
14 50 106.8
15 48 103
16 44 100
17 43 100
18 42 98
19 40 98
20 35.7 98
57.6 104.4
15.1 224
><2 87.8 149.2
21 37

43




|

|

|

-1

————

|

L
———
L

———

o [e0] M~ [{o] Te] <t (9] N — o

000012588822100010%

OZSZGOZOOOOOOOOOOOE
)| O OO O O O O O OO O D
EEEEEEEEEEEEEEEEEE
SEEEEEREEEHEEEEEEEEE
L e N e R S R R R R T B B S RN EY
1
111111‘1__11111111111
NI OO0 O|dA(N MO0 |O
e ||| ||| ||| I

Bx012-102
6>002-T6T
BX06T-T8T
608T-TLT
BX0.T-T9T
609T-TST
BOST-THT
B0V T-TET
B0ET-TZT
BX0ZT-TTT
B0TT-TOT
6>00T-16
606 -T8
6308 -T2
6302 -T9
6309 -1
630G -T¥
BYov -1€

44



kg

45

1 99 200
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1SO 16840-2:

Determination of physical and mechanical characteristics of devices intended to manage tissue integrity -- Seat cushions

16840-2:2007_9, Load-Deflection and Hysteresis Test
16840-2:2007_12, Recovery
16840-2:2007_13, Loaded contour depth and overload deflection

ISO/TS 16840-12: Apparatus and method for cushion envelopment testing

16840-2:2007_14, Water spillage 1SO 9073-8:1995 Determination of liquid strike-through time
ISO/NP 16840-7, Cushion Heat & Water Vapor Testing

16840-2:2007_15, Biocompatibility 1SO 10993-1 10993-10

ISO/CD 16840-10: Resistance to ignition of nonintegrated seat and back cushions --

Requirements and test methods

16840-6:2015, Simulated use and determination of the changes in properties of seat cushions

ISO/TR 16840-9: Clinical interface pressure mapping guidelines for seating
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ISO 16840-2:

Determination of physical and mechanical characteristics of devices intended to manage tissue integrity -- Seat cushions

2
23 4
1SO16480 2_12 Recovery
1SO16480 2_13 Loaded contour depth and overload deflection
2 1SO/TS16480-12  Apparatus and method for cushion
envelopment testing
A 1S0/TS16480-12 Apparatusand method for cushion
envelopment testing
3
-1
15016480 2_12 Recovery
15016480 2_13 Loaded contour depth and overload
deflection
15016840
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B B- 16840-2:2007 12, Recovery

B- -1 Rational
4
15016480 2 5 5.1 Loading rig
15016840
ORIENTEC RTC-1325A
15016480 2 12 Recovery
1S016480 2 13 Loaded contour depth and ‘
overload deflection 4
RCLI

1S0/TS16480-12 Apparatus and method for

cushion envelopment testing

B- -2 Test method

a)
b)

¢) Rigid cushion loading indenter RCLI

3
ORIENTEC RTC-1325A
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3 RCLI
d) 1T
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IT 125
+ 2
e) d IT
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) circular platen(
) 4 3N+ 1IN
mm
A
T N/ Q
J
L T ) |
4 circular platen
g) RCLI IT
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+ 2mm
h) IT
2mm RCLI 3N
+ 1IN
mm 5 B
i)RCLI 5 10 500N+ 10N
1200 + 60 6
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600 =+ 10
f m
B- - Test report
a)
b)
c) IT
dIT 25
e - 25 C-A
JE T B-A
e) IT 1200
 orew 1200 D-A
=il B-A
B- 16840-2:2007 13, Loaded contour depth and
overload deflection
B- -1 Rational
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G)) i) 3 Liss Liso

1mm
e) LCJ
2 LCJ e i
127mm £ 25mm
f) 135N+ 5N
g) 300 LCJ
Liss mm
h) LCJ 180N+ 5N 9
i) 60 +5
LCJ
10 300 +
10
B- -
a) h L135 h
L13s
_ - b) L135 L18o L135
N B @ L180
B- ISO/TS 16840-12: Apparatus and method for

cushion envelopment testing

indenter
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C.

C- 16840-2:2007_12, Recovery
2
C- 16840-2:2007 13, Loaded contour depth and
overload deflection
3
C- ISO/TS 16840-12: Apparatus and method for
cushion envelopment testing
D.
-1
RCLI  LCJ 1S0

1S0

circular platen

12.2J) 25s% 2s

91

RCLI  LCJ
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2 16840-2:2007 12, Recovery

28 3 18
A B C D
N+ N 500N=+10N 1200 =+60 25 +2 N+ N 1200  +60 N=+1N 25 C-A/B-A | 1200 D-A/B-A
RCLI C
0 50 40 49 50 0.98 1.0
28 2 15
A B C D
N=+= N 500N=+10N 1200 =+60 25 +2 N=+= N 1200  =+60 N=+=1N 25 C-A/B-A | 1200 D-A/B-A
RCLI C
0 78 67 73 77 0.936 0.987
28 2 15
A B C D
N+ N 500N=#410N 1200 =60 25 +2 N+ N 1200 +60 N=+1N 25 C-A/B-A 1200 D-A/B-A
RCLI C
0 77 138 75 76| 0974 0.987
28 2 15
A B C D
N+ N 500N=#10N 1200 =60 25 +2 N+ N 1200 =+60 N=+1N 25 C-A/B-A 1200 D-A/B-A
RCLI C
0 93 91 90 92 0.968 0.989
28 3 18
A B C D
N+ N 500N=+10N 1200 =+60 25 +2 N+ N 1200 460 N=+1N 25 C-A/B-A | 1200 D-A/B-A
RCLI C
0 29 37 28 28 0.966 0.966
28 3 18
A B C D
N=+= N 500N=+10N 1200 =+60 25 +2 N=+= N 1200  +60 N=+=1N 25 C-A/B-A | 1200 D-A/B-A
RCLI C
0 45 79 43 43 0.956 0.956
J2 28 2 15
A B C D
N=+= N 500N=+10N 1200 =+60 25 +2 N=+= N 1200  +60 N==1N 25 C-A/B-A | 1200 D-A/B-A
RCLI C
0 70 69 59 60| 0843 0.857
2 15 10 00 242 35.1%
12 07 24.1 36.3%
ORIENTEC RTC-1325A s 1 10 36 236 36.9%
13 36 233 33.5%
3 16840-2:2007 13, Loaded contour depth and overload deflection
mm 28 3 18
15N=+0.5N L135 135N=5N 300 L180 180N=+5N 60 =5 5
51 23 18 28 | 30] [ 5
mm
15N=+0.5N 1135 135N=+5N 300 1L.180 180N=+5N 60 =+5 5
79 33 28 46 | 45] [ 5
mm
15N=+0.5N L135 135N=5N 300 L180 180N=+5N 60 =5 5
82 47 42 35 | 35] [ 5
mm
15N=+0.5N 1135 135N=+5N 300 1180 180N=*+5N 60 =+5 5
102 8 7 94 | os] [ o
mm
15N=+0.5N L135 135N=5N 300 L180 180N=+5N 60 =5 5
30 19 17 11 | 10] [ o
mm
15N=+0.5N 1135 135N=+5N 300 1180 180N=*+5N 60 =+5 5
56 14 12 a2 | 40] [ o
J2 mm
15N=+0.5N L135 135N=5N 300 L180 180N=+5N 60 =5 5
74 42 39 32 | 30] [ 5
[ 10 36 236 36.9% |
ORIENTEC RTC-1325A | 13 36 233 335 I
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ISO16840

ISO 2 PRCLI
1SO16840-7%
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100% ISO/TS16840-11° 2014
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Indenter
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2342 5045
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30

1SO
/ 16840-10: 2014 "
ISO 8191-1: 1987 ¥
1
9)
1
1SO 10993-1:2009 1SO 10993-5:2009 ISO 10993-10:2010 1SO 10993-3:2003 ISO 10993-6
OECD 471
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.02 OECD 487
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JIS A 9511:2009'”
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1) ,

2
2) ISO/PDTS 16840:2014, Wheelchair Seating - Part 7:
Cushion Heat & Water Vapour Testing
3) ISO/TS-16840:2014, Wheelchair seating -Part 11:
Determination of perspiration dissipation characteristics
of seat cushions intended to manage tissue integrity
4) ISO 10993-1:2009, Biological evaluation of medical
devices - Part 1: Evaluation and testing within a risk
management process

5) JIS T 0993-1:2012, -1

6)

, 0301 20 ,

7) ISO 16840-10: 2014 Wheelchairs - Resistance to
ignition of non-integrated seat and back support cushions
- Part 10: Requirements and test methods

8) ISO 8191-1: 1987 Furniture - Assessment of the
ignitability of upholstered furniture - Part 1: Ignition

source: smouldering cigarette
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9)

10) JIS A 9511:2009,
11) IEC 60455-2:2015, Resin based reactive compounds

used for electrical insulation - Part 2: Methods of test



ISO 16840-6

ISO 16840-6

1S0 16840-2
70
-23 400mmx 400mm
x 100mm
A
ISO 16840-6 2 433N 520N
ISO 16840-6
1SO 16840-7 500N+ 10N
ISO ASTM D396 50
70 1SO 16840-2
500N 48
ISO 16840-2
2015 9 ISO 16840-6 IPSA
12
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ISO 16840-2

ISO 16840-2
ISO 16840-2
ISO 16840-2
ISO ASTM D5672-03 ISO 16840-2
12 10
70 5

1SO 16840-2

70 -23

400mmx
400mmx 100mm
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ISO/FDIS 16840-6:2015(E) p.16

“Table 2 — Aging exposures”

Sim u bated exposure environm ent
(seeNote)

Aging exposuresby Chuse
(o be perform ed N sequence)

Typicalm nim um testing

26,25,22,29,23,27,26,30,29,28

Intermittent use without incontinence

26,25,22,29,23,26,31,28

Wet environment (shower/toileting)

26,25,22,23,27,26,30,28,25 22 28

Perspiration (sport or hot environment)

26,25,22,29,23,27,26,30, 31, 28

Incontinence (faecal and/or urinary)

26, 25,22, 29, 23,27, 29, 26, 29, 30, 29, 23, 26, 29, 30,
29,28

Heavy use (including outdoor)

2R, 26, 25,22, 23,27,29, 26,30, 31, 28,24, 29

Extremes of climate: hot

26,25,22,29,23,26,29,28 25 22,28

Extremes of climate: cold

26,25,22,29,23,27,26,30, 29,24

Utility (multiple environments during normmal daily
use)

26,25,22, 29,23, 27,26,30,29,31, 28,24

Robust utility (incontinence with heavy use, washing
and disinfection)

26,25, 22, 29,23, 27,26, 30, 29, 23, 27, 26, 30, 29, 31,
2824

Hybrid (minimum plus special case)

Minimum plus manufacturer’s special case

a  Laundering is utilized to remove any manufacturing surface treatments prior to testing, thus exposing the cushion

system to a more arduous test during heavy use.

NOTE 1

NOTE 2

The protocols listed are examples of tests based on manufacturer’s recommended use.

Table 2 was developed by WG 11 experts during the early development phase of this part of ISO 16840

(2007) based on existing protocols and experience, and then formed the basis for subsequent test processes. Work
to validate this through multiple interlab or research protocols is encouraged.

71




ISO/TR16840-9

ISO/TR16840-9 Wheelchair seating Part 9: Clinical interface pressure mapping guideline for seating
1SO16840-9

ISO16840-9 ISO16840-9

ISO16840-9

ISO16840-9

ISO16840-9

ISO16840-9
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JIS 79201

1SO CD7176-30 Wheelchairs that
incorporate operator adjustable body support

systems -test method and requirements

JIS 79201 1S0

CD7176-30

79

JIS

T9201 1SO CD7176-30
JIS 79201
1SO CD7176-30
Committee draft CD
JIS T9201

1SO

CD7176-30
1SO 7176-8



Requirements and test methods for static,
impact and fatigue strengths 15016840-2

Determination of physical and mechanical
characteristics of devices intended to manage
tissue integrity 1S016840-3 Determination of
static, impact and repetitive load strength for

postural support devices

JIS T9201
A
JIS T9201
B JIS T9201
C JIS T9201
JIS T9201
D JIS T9201

80

oo - | JIS T9201 - BHEELED
BT - | ZiC2MRiE ;
Ty WETR=RIS i {EIE - 600D
SHOBE | Sgly | OESM -
$548A x - LR
53488 O O B
. s WIIE
448D 0 0 mirm | PEORH
HEBE x o o
5%8F x x — | EoRs
E JIS 79201
F JIS 79201
B-1 A
B
C
D E F
D
E F
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JIS 79201

2007 C-2-6
B-1 Cc-1 D 2
A a B
b
JIS T9201 - -
2 B-1 Cc-1 E
A a B
b
B-1 Cc-1 D JIS T9201
Cc-2-7
JIS T9201
1 A a B b C
A a c
1S0 CD7176-30 - -
JIS T9201 B-1 Cc-1 F
1S0/TC173/SC1/WG1 1S0
1S0 CD7176-30 CD7176-30
2
B b C c
B-1 Cc-1 D
3
A a
- - B b C c
B-1 Cc-1 D
B-1 Cc-1 F
1S0/TC173/SC1/WG1 1S0 CD7176-30
B-1 Cc-1 E
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B-1

C-1

B-2 C-2

1S0 CD7176-30 2016

JIS 79201
3

JIS 79201

JIS 19201
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JIS T9201

JIS 79201

JIS T9201

JIS 19201



JIS 19201

JIS T9201

JIS T9201

JIS T9201

50

JIS T9201

1SO CD7176-30

180°

90

1SO CD7176-30

83

79201

JIS 19201

JIS T9201

JIS



JIS T9201

JIS 19201

JIS 19201

JIS 19201

1SO CD7176-30

50mm
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JIS 79201

79201
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1S0

45°

JIS
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2
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