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Wheelchairs - Part 28: Requirements and test methods for stair-climbing devices

Contents Page
0T =T o vi
0 Yo 11T T o viii
1 £ T o - S 1
2 NOIrMAtive refErE@NCES ......oooi i e e e mnn e nas 1
3 TermsanddefinitioNs ... 2
4 Application of reference standards .........ccccccciviiririiinccccc e ————————— 13
41 Use of a stair-climbing device in driving mode .........ccconiiminniinnr e 13
4.2 Use of a stair-climbing device in other operational modes .........cccoccmiiriiminnsisnnee, 14
5 L= o LT =Y 4 L= 0 14
5.1 =Y 01T - 14
5.2 SKEW ANQIE ...eeiiiiiiii it 14
5.3 Effectiveness of brakes ... 15
5.4 Static Stability ........ccccciciiiii e n e e ee s e annne 15
5.5 Dynamic stability ... ————————— 16
5.6 (D11 =3 oY o Y=Y =11 ¢ Vo I8 e o o7 == 16
5.7 Step transition SAfEtY ... annns 16
5.8 Static, impact and fatigue strength ... ——— 16
5.9 L0 144 =T o =] = 17
5.10 FIammability ... 17
5.11 Electromagnetic compatibility ........ccccccciriimminni e ———— 17
5.12 Safe operation as the battery becomes depleted ... s 17
513 Safety eqUIPMENT ... e 17
5.14 ErgonomiC @SPeCES ......cccceeiiriumiimiiisisiissis s 18
6 TeSt APPArALUS ...coeeeeeeeieiees s s s ssssssssssssssssssnnnnnnnsnsnnnnnnn 18
7 Preparation of the stair-climbing device for testing ........cccccceiiiicccccrie e 22
71 =Y o = | 22
7.2 o T .4 =T 0 23
7.3 AdJUSEMENES ..o —————————————— 23
7.4 - L =T - 23
7.5 Tyreinflation ..o ———————————— 23
7.6 POWET SWItCH ... e e e e s 23
7.7 Speed SEttiNG ...cceviiiiiiiiir i ——————————— 23
7.8 Loading of stair-climbing deViCes .........ccccciiiiiiiccciicrirr e sme e e e e s nannns 24
7.9 Adaptation of the body sUPpPOrt SYStem .........coooii i e 25
7.10 Exaggerated test Set-UP ... 25
8 Test CONAILIONS ..o 25
9 SKEW ANQIE ...ttt 25
9.1 T 11 o 25
9.2 B IC=E53 .4 =T 4 o T 25
9.3 Evaluation of reSUILS ... s 26
9.4 B IC=S3 0 =Y o X o T o 27



10

10.1
10.2
10.3

11

11.1
11.2
11.3

12

121
12.2
12.3

13

13.1
13.2
13.3
13.4
13.5
13.6

14

14.1
14.2
14.3
14.4
14.5

15

15.1
15.2
15.3
15.4
15.5
15.6

16

16.1
16.2
16.3

17

17.1
17.2
17.3

18

18.1
18.2
18.3

19

19.1
19.2
19.3

20

21
211

Effectiveness of brakes ... e 27
T T 1 o 27
=53 .4 1= o T 28
=53 0 (=] o Lo o 29
Static stability .......ccocoiiii i ——————— 30
PriNCIPIE .o ————————— 30
TeSt MELNOMAS .....oooiiii 30
=553 38 (=1 oo T N 32
Dynamic stability ... ——————————————————— 33
PriNCIPIE ..o ———— 33
=538 .4 =T Lo T [ 33
=53 0 =] o Lo o 36
Direct operating forces ... ———————— 36
T T 1 o 36
Preparation ... mn e mn e e e s nnnnnes 36
Test methods for assistant-operated stair-climbing devices .........cccoccciicrririinincccccseeeeenennn, 37
Test methods for occupant-operated stair-climbing devices ........ccccoeccciiernieiinnccccceeeeeneeen, 41
Test @ValUQtioN ... ————————— 42
=553 30 (=1 o T N 42
Step transition safety ..o ——————————— 43
T T 1 o 43
(7= T - 43
=53 8 .4 =T o T 43
Evaluation of reSUlts ... e 45
=53 0 =] o Lo o 46
Static, impact and fatigue strength ... ———— 47
PriNCIPIE .. ————— 47
L= o 1= TN 47
Additional static strength tests ... ———————————— 47
Fatigue strength -- climbing ... ——— 53
Test @ValUQLION ... e 54
=53 0 =] o T o T o 54
L0 140 =T o =] = 55
e T T 1 o 55
TeSt MELNOMAS ... e e e s mme e e e e mmnn e e e 55
=553 S8 (=1 o N 56
Electromagnetic compatibility ... ————————— 56
PriNCIPIE .. ———— 56
TeSt MELNOM ... 56
=53 0 =] o T o T o 57
Safe operation as the battery becomes depleted ... 58
(7= T - 58
=538 1.4 =T Lo T 58
=53 0 =Y o Lo o 58
Safety @qUIPMENT ... n e e e e e nereneenaannnan 58
PriNCIPIE .o ————— 58
TeSt MELNOMAS .....ooiiiii 59
=53 38 (=1 o T N 61
=53 0 =Y oo o 61
Labelling and documentation ..........cccccceiiiiininiinrr 62
7= 0T - 62



21.2 LabelS ... 62

21.3 SpPecificatioNShEEts ... 62
21.4 INStructions fOr USE .....cciiiiiii i —————— 63
Annex A (normative) Types of stair-climbing devices with typical representations ..........c..cccccevrnnneen. 64
Annex B (normative) Space of easy reach of the operator .........cccccoviiccciiemrrii s 67
Annex C (normative) Recommended safety equipment ... s 69
Annex D (normative) Surrogate WheelChair ...........cccoceimiiiiiicccceerrr e mnne e e e s nnn 70
Annex E (normative)Leaststableconfigurationandleaststableposition ...........cccccoiiiiiiiiiiniiniaens &l
Annex F (informative) Fatigue tests with test machine ..o 80
Annex G (informative) Compensation factor ...........cccocciiiiiimnii e ————— 84
Annex H (normative) Determination of maximum speed ........cccccoivccccieiiiirie s 85
Annex | (normative) Determination of theoretical energy consumption ..........cccccommriiiicccciceenennnnesccnns 86
Annex J (normative) Determination of occupied dimensions and manoeuvring space ..........cccccevenn.e. 89
Annex K (normative) Distinction between small and large clusters .........cccccoiiiiiiiniiscnnen 97



		2026-06-20T13:49:33+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




