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Powered ride-on turf care equipment—Roll-over protective structures (ROPS)
—Test procedures and acceptance criteria

(1SO 21299:2009,IDT)
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ABREMFIFRE RBEHRPEHE (ROPS)  HRIETEFFIAEE
iy

1 SEE

ASCERUE T AL TR A K T3 000 kg Ak b R 4 5 B0 % 7R B ORI 454 (ROPSD )R IGAR /7
FAsEHEN
ARSCAFANE F it S A A QO U, AN IE P TR0l bl s S 1) 4T AU
L.
SE RS PRE, TS0 539551 it T — S RHLIR TE SRAROPS, LU SROPSHIG I LA B, fn: by %
A 5 AR A

2 MetsIRAxH

N FUSTA e P A S RS 5| TS AR ST A b AN AT A B S e, v IR 51 SO,
AZ H 0 L RRCAR & B T A SO AN H IR SISO, HeloshioA Calds P iz ) & T4
A

IS0 898-1  BRENFIGEANHIGE I EEEUMPERE BI85 FUE MERESE MRS . RET R4
A WBSFIAH F MBS Mechanical properties of fasteners made of carbon steel and alloy steel
— Part 1: Bolts, screws and studs with specified property classes — Coarse thread and
fine pitch thread)

7E: GB/T 3098.1-2010 EMEFFHUMIEARE  WREE. BRETAIREEE (ISO 898-1:2009, MOD)

IS0 898-2  FANAIG it (K S A WU B BR280 70 e PERE S RIVMIRBE A P iR SO A
F RS (Mechanical properties of fasteners made of carbon steel and alloy steel-Part 2:Nuts
with specified property classes—Coarse thread and fine pitch thread)

7E: GB/T 3098.2-2015 HKEFFHUMMERE REE( TSO 898-2:2012)

IS0 5353 LU RARFBR AU 23 B bR & fi (Earth-moving machinery, and tractors
and machinery for agriculture and forestry — Seat index point)

7E: GB/T 6236-2008 AAMIEHRHLHIHL  ZHEFRE A (TS0 5353:1995, MOD)

ASTM A370  #M7= S ATLAIN ik A b v R 06 7 7 I € X (Standard test methods and definitions

for mechanical testing of steel products)
3 ARIBFMENX
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3.1

MifinZEE attachment

B NAGEH T2 el L EA LI THIEHREE.
3.2

IKEEEIRIE horizontal loading test
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FEROPS Ji5 ¥  iT #48 A (M0 320 7t Jom 7K ~F- 28 A 1y U
3.3
Hl2&F=E machine mass
IEH TARIRES THLAES CRIERTARMIMAE . KA LLURROPS, EAEFERER) KFE.
e PR IS E A PN E
3.4
BERE reference mass
1
ANTHLER TR, Bl e A a6 b P T SO RE B 2 RN o &
FE: B4 E TS0 5700:2006, 5E 3. 3.
3.5
SEME reference plane
e EH LA H 5 TS0 5353 € U2 BlRs bR G s (STP) 3k B 11
3.6
REPIRIPLEER)  roll-over protective structure; ROPS
TEERAEE BRAEN LA IIE], 2B a R AR AR EIINS , s B3R A 5 A 5 H 52473 1) T R o 1) e I R FR 4 A

71 ROPS DAL h AR PR &8 (2 R AR, B A T S5 4 A0 5 10 A S B 2 1R S5 A4 AN BT v] B 5 s B )
BLASEA 1 — RIS Z N, ZEHEREEN LSRRI AL B SN & .
7E2: ROPSHI BT ARMER), War it AMEen, HEdM. S AEROPS—FE, NITEROPSIK U1 & 7E LRI E
et AR PR &, 2 B X2 S L A B BOK P B fi
7E3: ROPSHTLLRATE RS BN, BB frdE=m il BEsn mgE=r) .
FF4: M E IS0 5700:2006, & X3.1.
3.7
B4 E  turf care machinery
M T DR 50575y (B3EE/RRERY) . 123 MEi) AERHLE.
3.8
FEHFEIRI vertical crushing test
X5 0] i) A5 % ROPS TS AS) 114 AR 2 It o T B 7

=z IS
755 B LA
D FE B i 0 LI AT 8 0 75 19] ) ROPS AR TR B mm
B ZAEpIE R Lo J
L A1) AT A MR A R J
F AT 7 N
P BRI, I R 5 K R e N
I EER I Ay N
L ROPS 1E 4% 5% HI K S8 mm
m ZE i & kg
4 ROPS FI4M8 %t J& mm

4 AT E
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4.1 IKFFHrAIR I IR E
4.1.1 2N

BR8N BEXTROPS it AN 7K -804 » - Ay S P AN T R0 220 50 7 AT AE B K BN 700 mmffI22 L, %M
PR NA — N KRS 150 mmfFE BT, %58 SROPSEAM AL G N A [/ A, HEKFE427850 mm.

I RE T AR T T AR A, DU T HE RIROPS AR K T 4¢ i ) 1 FE AR Ao

JIEE, BRCEE, ROy, DARIE N8 B AR a5 AR5 1 (e s 42, 1
AT 1A -

WINET AR ZE AN N -

a)  £2° , ERRITLE HEMER;

b)  AKFELE 107 BACFRAR 200, 7RG IR N gt .

LN ZEMS (<5 mm/s) , DMEEMTIG NI R 5 8T o

4.1.2 ROPS geEMURINERE

N2 A F1—AR T i 2k, DS T 52 B ROPS IR AL Y RE 8o AN 23R & AEROPS N, £ Ak 1) 77 A A%
T, {ER A HILZ & AT .

AR T I 5 L G P30 3 87 A5 -0 g ROPS PR A ) i 1/ M L el 52 B8 40 PR B T o AEAS A 45 R AR
TR A ) fiE = A/ B Bk B 22 1y v 50
4.2 BEEBFESHETARERE

s e % I e I B K T8 FEANERIE 250 mm 1 W PR ZEAEROPS b I IN 1 N (¥ 77, i WA 0 oL
PV SIMBEE EANE . Nt a2, (LSRRI AT R 2 6 L5 R 8, K6,

4.3 HtbMENF

JSL A — 2% B SRk EEROPS H A N pe i Al B & (DLV) (WLEIT) , HARkEe i 72 % = — B #BTEROPS
TRAP IV LY

5 BEREAES

51 HH

SR ARG B AR AR A ML A A A B 25 I e I EROPS _E A Bk i o X 656 B BE WL IIROPS S oK L 5 4L 2
FHERRRISC IR E, AT 1 Sk 98 0 B ) PR A ) 58 L

5.2 EHIRIEAYEZ I

ROPSTR 56 [ VHE 48 4% 2 I 2 A T4 il

a) ROPS RIFF& 7 MRS,  HLN$% B 7 75 W K355 5 2L s SR I AR DL PG ) S SR %
PETIF AN ESR — G SEBINLAS, (HR NI R I 2R ROPS N AEAUR — B LA IR 223

b) A B[ R A AR L 52 BN ERAR R R A4 (A ROPS AR I T W 2 ) A8 I o FE a8t A
HER T BMIRERAE NSRS, AN SRR b HAl AR .

c)  AIREXHEM AR E (DLV) &G i i 223 b, DU Bl I H 2 15 2 S S HE U )

2R
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FIPRE B BT . BCGRIR. TIOMIAN AT R Sh AR S M VERCAF 2 BidRds, A2 ANHE TN ROPS )5
FE o USRI TRIRL B BE 05 [ 2 A2 0T R IRAS , B BEAE AR R oRe A B, WU SR AL B Bl
FEIFIRIRZS, S ANE N ROPS HISRSE o BVERAEIZMIEIL T A AR S 5 248 2 I B i g,
fBE.

AR R RIRE I DOR Y, NIEREE G AR A AR AR AN ROPS B AT . 1B AF
BT IFH E BOE M5, G IR RE R T LA ROPS AL O I S 0 A IR i o
HERKE R, AT EENSHRE LR R R A T W s 8, Wiz gy
HHHEAT

FER G AR A SO VR LR B ROPS BEAT (2 2 B 5

ROPS S Jic B A B IS AX &, ASRAS R /) — 2 s

6 NEIEFF

6.1 RIEIRF

R RE BRI ROPS 2 FH B S A HRHILE 1 BB 2 FE W R S B e AL ZE SR A kMR R, U BT [IROPS
BRAEH R N7 o 5 AE BRI T ROPS AN A2 PR SR A F R (1) RE 395 A2 FE ¥ RS B G AL 2R (144 ) 1)
B AT IROPS IR M AE 18 °C PRSI R k47 .

S %R RE T AURROPS SR PUAEROPS, 3 T oAt i, T A fE B iR IR R
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e)
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6.2.2 EhngEs

Xof 125 B =5 5% DU AEROPS, 8 507 125 B s bk 75 55 (STP) (1925 2% 7~ 1 2 B A0 2 B0 _E i K - 2 i
DL El4, STPHIHE RAZISO 5353 E #EAT o
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9 AEAEN
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BB I S = AT\ 2 UROPS R A2 9. 25859, SHIMLAE » AEBIEANLES L, 2R EBEIINDLY £EHL
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9.2 FRHEBIRIRE/KTHRE

RSB TR RE , AFATES 7> S A RIBE DLV A o BEAh, DLVASSL it BEROPSHR (¥ R4 (3.6) - ik,
LA T SR, A7 DLVEAE— 0> 5 P fefd, WIDLV NN B BEROPS ) PR3 o Al iz i
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RLERAFDLY o
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" E>1.03 F B, @REATIEEL .
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"E>0.8 Funt, SEGRRVERERT A ER . EAEMIBOY AT TS 0.8 A LUTEE, IR

E11 BT —REE (EEHIRAE)
9.4 BEFEIHIRE
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Ja BN BIEEAT S5 2UCRABL ) 3 ELET IS # e, (HATR/NRIAT. 2 Fyo

9.5 EAXRSHMK

AR 6FEAE-18  CEE A A IR FE N 31T 6 B 1% TR B s A 45 tH ) 5 VR IE €A KA #
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10 ¥ REEAMHLES
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c) ARATAIHEN ROPS $RALSCHEMZHM (Lhinddyeti. IREE) N 5E MR et % e 2 /0 e fe fh Al FE
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el ROPS {74,

PR LR T FL7K A HUB 5 fEROPS I = AR Lo B RIINAMES 32300388, HE RS LR E B
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b) ROPS HIFFAS (5 ROPS AbniEik+s, AEBTH)

c) 5 ROPS Wil TLERIMLAHIER . A5 8T 55

d) ZHRE, BT
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(HFEM)
ERIRERE M T ROPS FUHTAERZEK

IR ESRARE PR 1 BRI L T R R G R M . e IS 75 BN CR I BRI
JEE B AR [ SRR T R 47 5 A R I VEREAT VRTINS, R 2 LA B AR EEK -
S 7EEF I EBRARHEAAT Z BT, A 3FIA. AFp I ERAFE 1B A B AR

a)

b)
c)

E: HLHERNT2.5 mm,

d)

e)

FA T4 ROPS 3 AENL A HESE K %452 ROPS S5 M E A IR A2 B2 IS0 8981 MLE I 8. 8 4+ 9.8
K ER 10.9 2%, WERER K IS0 8982 HUsE M) 8 . 9 ¢k 10 2.

B T R (s i A 2 25 1R M A S R 5 AL 3 FR 4 (1) ROPS A4 5 AHITL L

TRENAR G50 P PRGSO PRI L, o N E LG v RSk O phai e EEE RN &
F A1 RUE o A5 BEIE A S5 M B PEARIR S A B SRR, RS2 1) N IR ), B Rk
TR IRNARE, DLHERR G M W2 aT R, U4 MR AN TR B R A 1% 2K . JE4M ] ROPS
(R &8 R A I B 2% [F) S5 A IR Do it o R RO M M HURE,  7EIR42 R ROPS B MARM . B4
B I REEE HEURE o R BB TR R L A 3 Kty (1) P TR EORE , (ERS BB 6 4%
ERRUNT0. 20BN B % E R

B 7 ARBE R ST AR AR AL T e AN, B R V BBk O R o B0 R R B A ASTM A370 i
SEMTFET -

TR 8 AT DA P AR E AN AR, TR LR S 5

A1 IAHIRE A-20 'CR-30 CERRIELL V EGR IRERN R E R/ GEE

WA i e
NGRS
o =30 C -20 C
J J
10X 10° 11 27.5
10X9 10 25
10X8 9.5 24
10X7.5° 9.5 24
10X7 9 22.5
10X6. 7 8.5 21
10X6 8 20
10X5° 7.5 19
10X 4 7 17.5
10X3.3 6 15
10X3 6 15
10X2.5° 5.5 14
SRS RS o AR RSE RIA N TR SRR RS RT
' E-20 CIPTRRREENAE-30 CIPTHRAEREM) 2.5 ff. HAME R SMmph i se R, flin: 46077, JEik
SRS, ARRLI R SRR . S R 2 R R AR I I X S A R
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Mi & B
(R
S RBERRE A Z W IR IRIPEY ROPS ¥R

AP sl T — R B0 S6ET A T E Al B AR 4E 1% FOROPS TR RE AU AR HE(S B, 5 AR UERN SE AH
B CHE ] B B RSO

ISO 3463:2006  AMIEHRAHL BRI S ShE R I IEAMER YK M (Tractors for
agriculture and forestry — Roll-over protective structures (ROPS) — Dynamic test method
and acceptance conditions)

ISO 3471:2008 EJ7HUM IREIRIEH LIS RIGAMVEREE K (Earth-moving machinery
— Roll-over protective structures — Laboratory tests and performance requirements)

IS0 5700:2013  RAMRIEHRAHL KBRS LN HERRITIEMEWFEM (Tractors for
agriculture and forestry — Roll-over protective structures — Static test method and
acceptance conditions)

IS0 12003-1:2021 ARMIEHHL  FPEEERRAIERANL  SB1ED: ATERBIR S (Tractors
for agriculture and forestry — Roll-over protective structures on narrow tractors — Part
1: Front-mounted ROPS)

IS0 12003-2:2021 ARMIEHHL  EPEERRAIERANL 28y R BERBIR 4 (Tractors
for agriculture and forestry—Roll-over protective structures on narrow tractors—Part 2:
Rear-mounted ROPS)

AS 1636.1:1996 ftfibl IREIRIGK  AEIIAREG  WHHERNL (Tractors — Roll-over
protective structures — Criteria and tests — Conventional tractors)

ASAE $383.1:2004 &0 FIHBRIHLHIR B R Y4544 (ROPS)  (Roll-Over Protective Structures
(ROPS) for Wheeled Agricultural Tractors)

ANST/ASAE S478:2000 ML DhREHERIHLARBIOR 454 (Rol1-Over Protective Structures
(ROPS) for Compact Utility Tractors)

CSA B352.0-95, B352.1-95, B352.2-95 RALHUGL EIIHUM LI7HU Mok Tk B A1
WA R B R4 454 (ROPS) 28138 7r: IR, 528870 RAHERINLIIROPSHIAIR 2K, 26
3y N LU MU T AL AT AR IROPS R EE 223K (Rollover Protective
Structures (ROPS) for Agricultural, Construction, Earthmoving, Forestry, Industrial, and
Mining Machines — Part 1: General Requirements, Part 2: Testing requirements for ROPS on
Agricultural tractors, Part 3: Testing Requirements for ROPS on Construction, Earthmoving,
Forestry, Industrial, and Mining Machines)

SAE J1194: 2016  #&3X& FHERINLARBI ORI 4544 (ROPS) (Rollover Protective Structures
(ROPS) for Wheeled Agricultural Tractors)

SAE J2194: 2016 #ex0R HIERHLEEIRY 454 (ROPS) (Roll-Over Protective Structures
(ROPS) for Wheeled Agricultural Tractors)

OECD Code 4 - February 2007 ARMIGRHLORY £ (1 'E J7 5l BG0ECDARMHEST M (s itie ) (OECD
standard code for the official testing of protective structures on agricultural and forestry

tractors (static test))

17
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OECD Code 6 — February 2007 7= BUER e A MRAHERIAL A B R B0 IR 37 45 K 1) B 7 1 B OBCD AR 1
SFM] (OECD standard code for the official testing of front mounted roll-over protective
structures on narrow—track wheeled agricultural and forestry tractors)

OECD Code 7 — February 2007 ZEHUEREEAARMIERIHL KI5 B H B RS 4500 1 B 5 i B8 0ECD AR #E
SFM] (OECD standard code for the official testing of rear mounted roll-over protective
structures on narrow-track wheeled agricultural and forestry tractors)

OSHA 1928.51, 1928.52, 1928.53 AOlR(FHEHHLASREI ORI S54 (ROPS), A& 304 I HLAL Y
RIPHEZE IR APEREER . ReaUR U9 IR AR R (AN IN20 Mt FY) 2
BEE, BACNAFUI) (Roll-over protective structures (ROPS) for tractors used in
agricultural operations, Protective frames for wheel-type agricultural tractors - test
procedures and performance requirements, Protective enclosures for wheel-type agricultural
tractors - test procedures and performance requirements (with the addition of a 20 Mt, in

newtons, vertical crush load))
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[1] EN 474-10:1998 Earth-moving machinery—Safety—Part 10: Requirements for
trenchers

[2] ISO 5395 Power lawn—mowers, lawn tractors, lawn and garden tractors, professional
mowers, and lawn and garden tractors with mowing attachments—Definitions, safety
requirements and test procedures

[3] ISO 5700:2006 Tractors for agriculture and forestry—Roll-over protective

structures (ROPS)—Static test method and acceptance conditions
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