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Industrial Rotary Mowers

1. Scope—Thi ; ; nounted and arm
type rotary mowers with one or more blade assemblies of 77.5 cm blade tip circle diametep pr over, mounted
on a propelling tractor or machine of at least 15 kW, intended for marketing as industrial’mpwing equipment
and designefl for cutting grass and other growth in public use areas such as parks,-cemeteries, and along
roadways and highways.

The use of the word “industrial” is not to be confused with “in-plant industrial equipment.”

This document does not apply to:
a. Turfare equipment primarily designed for personal use,‘consumption, or enjoyment{of a consumer in

or arpund a permanent or temporary household or residence.

b. Equipment designed primarily for agricultural purposes but which may be used for influstrial use.

c. Self-powered or self-propelled mowers or mowing-machines.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to thg extent specified
herein. Unlegs otherwise indicated, the latest-revision of SAE publications shall apply.

2.1.1  SAE PusBLIcATIONS—AVvailable from.SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J115 FEB1995—Safety Signs—(ASAE S441.1)
| SAE J51[7 APR2001—Hydraulic Hoses

SAE J920 SEP1985—<Technical Publications for Agricultural Equipment—(ASAE EP363|1 DEC97)

SAE J11B0 JUL1997<Terminology for Agricultural Equipment—(ASAE S390.1)

SAE J11[70 JUN91—Rear Power Take-off for Agricultural Tractors

2.1.2 ASAE PuslLIcATIONS—AVvailable from 2950 Niles Road, Saint Joseph, MI 49085-9601.

ASAE S203.13—Front and Rear Power Take-Off for Agricultural Tractors

ASAE S217.11—Three-Point Free-Link Hitch Attachment of Implements to Agricultural Wheeled Tractors
ASAE S278.6 JAN2001—Three-Point Hitch, Implement Quick-Attaching Coupler, Agricultural Tractors
ANSI/ASAE S318.14 SEP99—Safety for Agricultural Field Equipment

ASAE S483—Rotary Mower Blade Ductility Test

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.
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2.1.3 ASTM PuBLICATIONS—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

3.1
3.2
3.3
3.4
3.5

3.6

3.7

I3.8

3.9

3.10
3.11

3.12

3.13

3.14

3.15

ASTM D
ASTM D

2529-74—Test for Bursting Strength of Paperboard and Linerboard
2738-71—Test for Bursting Strength of Corrugated and Solid Fiberboard

Definitions—(See also SAE J1150 JUL1997)

Arm Type Mower—Mowers which are intended to be used frequently with the cutter portion not adjacent or
parallel to the ground.

Functional Component—A working mechanism of an attachment or implement designed to perform a

specific task

uch as the cutting blade of a rotary mower

Guarded by
the machine
servicing.

Hit—Rupturg

Inadvertent
hazard, resul

Moving Mac
cause seriou
the pinch poi

Normal Ope
mower. The
provided for f

Power Take{Off (PTO)—An external shaft.on the rear of a tractor to provide rotational pow

(ASAE S203

Implement Ipput Driveline (IID)=Two universal joints and their connecting member(s) and

for transmitti
constant velq
Reference A

Propelling

Puncture—Therupture of all layers of the thrown object target material by a test projectile.

:’(achine—A tractor or self-propelled machine.

Location—A potential hazard is so guarded when it is covered by other parts
or because of its remote location, inadvertent contact is minimized durihg no

of the front layer but not the back layer of the thrown object target material by g

Contact—Contact between a person and a moving machinery part hazard,
ting from the person's unintentional actions during normal operation.

hinery Part Hazard—A source of potential injury-created by moving machinery
5 injury upon contact or by entanglement of personal apparel. This includes, bu
hts of power driven gears, run-on points of belts and chains, and projections on

rating Position—The space within operator zone occupied by the operatof
operator is sitting on the seat with hands on the steering controls and feet on
oot placement. For Operator zone;see Figures 1, 2, and 3.

13).

g rotational power,from the tractor PTO to the implement input connection. A
city joint is cofsidered a single joint. The IID also includes integral shielding
BAE S318.14.SEP99).

br components of
'mal operation or
test projectile.
or other type of
parts which can
t is not limited to,
rotating parts.
while operating
controls or areas

er to implements

fastening means
A double Cardan,
where provided.

Rotary Mower—A power mower in which one or more functional components cut or shear by impact and
rotate about an axis perpendicular to the cutting plane.

Standard Te

st Operator—A person weighing 95 kg + 5 kg and standing 188 cm £ 5 cm.

Shield (or Guard)—A barrier which minimizes inadvertent personal contact with hazards created by moving
machinery parts.

Target Material—160 kg uncoated corrugated board, specification paper weight 41 kg-12 kg-41 kg B flute per
ASTM D 2738 and D 2529 (see Figure 4):
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406 mm

406 mm

762 mm

1

475 mm

-J 6455 mm
14 mm - ;

FIGURE 1—OPERATOR ZONE
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WIDTH OF OPERATOR ZONE AS
DEFINED BY 25 DEG INCLUDED
ANGLE PROJECTED TO THE TARGET

DIRECTION OF
FORWARD TRAVEL

A

WALL
HEIGHT IS 610 mm ABOVE BLADE

LINE TO TOP OF TARGET
12.5 DEG 12.5 DEG
PROJECTED OPEHATOR ZONED
PROJECTEID OPERATOR ZONED BOUNDARY, LINE DRAWNZgN
BOUNDARY| LINE DRAWN ON TARGET
TARGET
125 DEG-MIN’/ANGLE BETWEEN

MOWER TO|[BE AS CENTRALLY
LOCATED A$ POSSIBLE

OPTIONALFLAT PANELS

—— 1220 TO 2440 mm
NOTES

OPTIONAL FLAT PANEL
TARGET WALL

Panels shall be approxi-
mately equal width

(1) The operator zone focal point shall be on a line in the forward direction of travel midway between the hitch pins or on the

centerline of the tongue hole.

{2) Operator zone height is 610 mm above the blade line to the top of the target wall.
(3) The mower position shall be as symmetrical as possible within the target enclosure.

FIGURE 2—TARGET CONFIGURATION AND OPERATOR ZONE FOR SINGLE-BLADE MOWERS
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DIRECTION OF
FORWARD TRAVEL
OPERATOR ZONE —_ I
FOCAL POINT
(See Note 1) .
12.5 DEG “_‘{L\ 12.5 DEG
l
| \
: . 15256 mm
ORERATOR-ZONE-WIDTH-AS.
OPERATOR zoig BOUNDARY DETERMINED BY PROJECT ION 1
LINE DRAWN ON TARGET [
(See Note 2) | l
!
oo — —
1220 TO 2440 mm | 7 (Cu :

AL\

235 DEG MAX ~/

OPTIONAL FLAT PANEL TARGET WALL
If more than one panel is used in a corner, the panels
should be approximately the same width.

NOTES

OPERATOR ZONE BOUNDARY

LINE DRAWN O

125

N TARGET

DEG MIN

(1) The operator zone focal point shall be on a line in the forward direction of travel midway between the hitch pins or on the

centerline of the tongue hole.
(2) Operator zone height is 610 mm above the blade line to the top of the target wall.
(3) The mower position shall be as symmetrical as possible within the target enclosure.

FIGURE 3—TARGET CONFIGURATION AND OPERATOR ZONE FOR MULTI-BLADE MOWERS
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41 kg LINER

\/\ .\N 12 kg MEDIA (FLUTE)

41 kg LINER

FIGURE 4—SINGLE WALL

I3.16 Test Projectile—An—tneoated—si—penny—steet-bex—nail-er—ecommon—nail—with—the—fellowing approximate

dimensional limits (see Figure 5):
0.76 mm = 0.25 mm
l 2.54 mm = 0.25 mm\DIA

i
ﬁ%m,,o,emmJ |

6.1 mm = 0.25 mm DIA

FIGURE 5—SIX PENNY STEEL BOX NAIL DIMENSIONS
4. General Requirements
4.1 Guarding and Shielding

41.1 Inadverten{ contact with moving" machinery parts hazards shall be minimized during normal mounting,
starting, operating, or dismounting the equipment by guarding and shielding.

4.1.2 The followipng are some(of the potential hazard areas:

4.1.2.1  Pinch po|nts of gears and the run-on point where a belt or chain contacts a sheave, spro¢ket, or idler.

4.1.2.2 Outside flaces of Inullr:\yQ, sheaves, anmr‘kph, and gears on m'rn'ring drives

4.1.2.3 Rotating parts with projections such as exposed bolts, keys, or set screws.

4.1.2.4 Revolving shafts, except smooth (without keyways, splines, etc.) shaft ends protruding less than one-half
the diameter of the rotating element.

4.1.2.5 Implement input driveline.
4.1.3 Shields shall remain functional under the forces that would be applied by a 123 kg individual leaning on,

falling against, or stepping on them. This applies only to those forces that would be expected in normal
machine operation or maintenance.
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4.1.4

Equipment with access doors and shields which can be opened or removed while components continue to
rotate more than 7 s after the power is disengaged, shall have:

a. Visib
b. Asui

le or audible indication of rotation and
table safety sign per SAE J115 FEB1995.

4.1.5 Access doors, guards, and shields which must be opened for normal servicing, shall be easily opened and

closed.

4.2 Labels and Instructions

CoONTROL IDENTIFICATION—The controls furnished with mower, and their direction or motion for stopping,

eed control, and operation, whose functions are not obvious shall be identified by a label per

ENTIFICATION—The mower shall be provided with identification per 4,2:3:14 givin

serial numbper, and the name and address of the source of replacement parts and“service.

LABELS—Labels and name plates provided on units shall meet the followingminimum requ

nall form a durable bond with the base material surfac€-and shall show no ap
during weathering exposure. Labels shall not curl.at the edges and shall no
breciable loss of adhesion when exposed to occasional contact with gasoline or

shall meet the weathering requirements of SAE J115 FEB1995 (ASAE S441.1).

d, indented, cast, or molded label shall be considered sufficient to meet the red

tes over 0.48 mm thick with embossed or etched lettering and fastened with ri
means shall be considered sufficient to meet the requirements of this section.

AND SERVICE

Requirements—\W\iritten instructions and a durable weather resistant storage

ns shall be provided, with the equipment explaining proper operation of the
al and servieeprocedures, and necessary maintenance procedures to avoid f
SAE J920-SEP1985 and ASAE EP363.1 DEC97.)

Lial shall also advise that: “In addition to the design and configuration of equipme
ent‘prevention are dependent upon the awareness, concern, prudence, and

g model number,

rements:
preciable loss of

I lose legibility or
oil.

uirements of this

ets or equivalent

location for the

machine, proper
otential hazards.

nt, hazard control
broper training of

- 1 ol o ' + 'y Had ol % £ H
FIVUIVEU 1T TS UpTTativlt, trdliopuUtt, THaininelidarve, ditu oturdytc Ul TUUITUTTITTI

Messages, as shown in Appendix B, are suggested to be included in the manual.

. Safe Practice

Written hazard avoidance instructions shall include identification of the need for personal protective

equipment such as, but not limited to, protection for the eyes, ears, feet, hands, and head.

4.2.1
starting, sg
4.2.3.
4.2.2 MACHINE IO
4.2.3
4.2.3.1 Labels s
adhesion
suffer ap
[42.32 Thelabe
4.2.3.3 Embossd
section.
4.2.3.4 Metal plg
fastening
4.2.4 OPERATION
4.2.4.1 General
instructio
operation
(See alsq
The man
and acci
personn
4.2.4.1.1
42.41.2

The operator's manual shall contain instructions so that a person unfamiliar with the mower will have

required information to prepare the mower for operation and to adjust, start, operate, transport, stop,

park, a

nd unhitch the mower.
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4.24.2

4.2.4.3

4.2.4.3.1

42432

4.2.4.3.3

42434

4.3 Operator Zone—Pressurized Components

4.3.1 Hydraulic Hoses furnished with the mower shall meet the fequirements of the applicable seq
APR2001 bpased on the working pressure of each system.

4.3.2 Pressurizefl hoses, lines, and components furnished with the mower shall be located or s
the event
Figures 1, 2, and 3.)

4.4 Safety Signg

441 Safety sigrls shall be appropriately displayed when necessary to alert the operator and ot
personal injury during normal operations and servicing.

442 Safety signs shall be displayed stating the mower must not be operated without guards ang
If safety signs are affixed to removable guards or shields, there shall be a safety sign affi
under the ghield advising that the unit must not be operated without guards and shields in g

J4.4.3 Safety signs‘shall conform to requirements of SAE J115 FEB1995 (ASAE S441).

Stored Energy Devices—Any stored energy device such as, but not limited to, spring loaded mechanisms,
and pressurized fluid systems, such as hydraulic accumulators, which can be disconnected,

disassembled, or freed in such a way as to release energy or material in a hazardous m
an appropriate label on or near the device. The label shall include instructions for d
proper disassembly or include a reference to instructions to be provided in the operator's

Hydraulic Devices—The operator's service and maintenance manuals shall contain:

anner, shall have
e-energizing and
manual.

Information that hydraulic fluid escaping under pressure can have sufficient force to penetrate skin and
cause serious injury, and that if fluid is injected into the skin it must be surgically removed within a few

hours by a doctor familiar with this form of injury or gangrene may result

Information cautioning the operator to make sure all hydraulic fluid connections are\tigh
hoses fnd lines are in good condition before applying pressure to the system.

Information explaining how to minimize the hazard during the relieving of all pressurg
system before disconnecting the lines or performing work on the system:

Information cautioning to keep body and hands away from pin holés or nozzles which
high pressure and to use paper or cardboard and NOT HANDS to search for leaks.

and all hydraulic

or force in each

eject fluid under

tion of SAE J517

hielded so that in

bf rupture, fluid is not dischargedcdirectly onto the operator when in the openator zone. (See

hers of the risk of

shields in place.
ed to the mower
lace.

4.4.4 To distinguish from safety signs, instructional signs relating to equipment servicing and care should use
signal words such as IMPORTANT or NOTICE, without the safety-alert symbols. The appearance of these
signs should be different from safety signs and should normally be black and white.

5. Mower Requirements

5.1 Tongue—Any trailed unit should avoid a hitch connection characteristic which could move uncontrollably
upward when disconnected. If not avoidable, then it must have a conspicuous label per 4.2.3 in the vicinity of
the hitch point identifying the hazard.
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5.2

6.1

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.3

71

711

Attachment Means—Three-point hitch mounted and semi-mounted mowers shall be attached to the
propelling machine by means of one or a combination of the standardized attachment methods as defined in
ASAE S217.11 and ASAE S278.6 JANO1).

Functional Component Requirements

Power Disconnect—Multi-section mowers shall have the means to disconnect power to any section which

can be carried in a raised or transport position, while mowing continues with another section.

If a raised

section is possible and recommended by the manufacturer, then the mower shall also be required to meet the
testing requirements in Section 7 in the raised position.

Guarding and Shielding—Functional components which must be exposed for propef function shall be

shielded suff
moveable or

Instructiong
without gua

The operat

If any guar
available,
problems)
at each of {

In th
In th
On 4

a.
b.
c.

If a guard
deterioratig
possible re

Cutting Elements—The components which are used to attach the cutting elements shall no

fail in a haza

Test for Mower Components

Test Conditions, General

ciently to meet the thrown object test provisions of this document, except arm-ty
removable guard(s) shall conform to the following:

shall be affixed to the mower in a prominent location stating that the mower sha
rd(s) in place.

pr's manual shall state that the mower shall not be operated without guard(s) in
berviceability requirements, or agricultural uses where it may interfere with f
s required for the mower to comply with the testslin Section 7, this fact shall be
he following locations:

price list and sales literature

operating instructions and
prominent safety sign located on the mower

is constructed of woven fabric or other such material which may be subject

placement.

dous manner, before the elements themselves are worn beyond practical use.

pe mowers. Any

| not be operated

place.

l or shield which is offered as an option (because of.special requirements such as alternate types

inction or create
rominently noted

to rapid wear or

n, the mower shall bear @ Jabel per 4.2.3 stating that it may require frequent inspection and

become worn or

ASSEMBLY:

Tk ball L latal Lbloeal =l 3ol Yy laaal
T TTTOWTT oTTdim DT LUTTTPICTICTY " doSTTTTuc U din U TITUUT Mo U UTT Ul dttiaulicu

to its propelling

machine except for tests where mounting on a suitable test fixture is designated, or, where necessary, the
mower unit may be tested while separated from the power unit and power provided by some other means.
However, speeds must be the same as when on or attached to the propelling machine, and parts which
extend into the trajectory area should be duplicated as nearly as practicable. Adjustable guards shall be set

in the most

open position for the test.

MOoOWER POsSITION—The mower shall rest on a horizontal surface and in a horizontal position that is flat within

2 degrees.

TEST SPEED—EXxcept for static tests, the mower shall be operated at the manufacturer's maximum
recommended operating speed.
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71.4

J7.1.5

NUMBER OF TESTS—AIl tests shall be run once for each blade assembly of the mower except where
otherwise herein designated. A new mower may be used for each test, except for the tests of 7.5 and 7.6.

RESTRAINTS—Resilient restraints, such as chains, may be used to keep the mower in position during the test.

7.2 Foot Probe Test—(Not required on arm-type mowers.)

7.21
722

7.2.3

724
7.3

7.3.1

|7.3.2

7.3.3

TEST EQUIPMENT—Fo00t Probe—Figure 6.

TeEST COND

TEST PROC

ITIONS—The test shall be conducted under static conditions on a flat surface.

DURE—The foot probe shall be introduced horizontally to the mower and be

held in a vertical

plane and

simultaneo
possible at
the lowest

If the blade
blade heig
considered

TEST ACCE
manual rot

Blade Impad
requirements

TEST EQUIR
per 3.15, r¢
pins base
2440 mm f
tip circle.

Modificatio

TEST COND
setting clog
levels.

TEST PROC
the test ro
enough so
mower sha

otated horizontally and vertically a maximum of 15 degrees to either side of¢h
usly being raised and lowered as shown in Figure 6. The probe must-be i
all point around the blade enclosure with a force of 110 N with the blades\in the
static cutting positions (except the highest cutting position for this testishall not
path height is different for different blade speeds or blade options, the test shg
nt extremes. Components of the mowers or machine, or both;such as fram
as part of the blade enclosure for the purpose of this test.

PTANCE—The probe shall not enter the path of the bladeor blade assemblies a
htion of the blades with all power off.

t Tests—(May be conducted before or aftekiany other test.) (Blades s
of ASAE S483.)

MENT—The mower shall be completely;encircled at the time of test by a wall ¢
sting on the floor. Testing may be petformed on sand or concrete. If testing on
heeds to be raised 75 mm as shown in Figure 8B. The wall shall be appro
om the blade tip circle with a minimum height of 1830 mm above the horizontal
See Figures 2, 3, and 7.
ns to the mowers lift mechanism may be made to increase the mowers drop vel

ITIONS—The mower-shall be adjusted for approximately 75 mm height of cut or
est to 75 mm. The mower shall be powered at the manufacturer’'s minimum recqg

b centerline while
serted as far as
highest and also
bxceed 200 mm).
Il include the two
es, etc.,, may be

5 verified by slow

hall comply with

f target material,
a sand base, the
ximately 1220 to
lane of the blade

A’ protective barrier shall be provided to protIct the operator.

DCity.

the cutting height
mmended power

EDURE—The mower shall be positioned over the fixture (described in Figure 8)

nd dropped onto

 such that the blade makes positive contact with the rod. The mower shalll be dropped fast
thatimoewer speed is not materially reduced by glancing contact before solid confact is made. The
[I'be dropped onto the rod and allowed to continue for a minimum of 2 s beforg disengaging the

power, or lifting the mower. The test shall be conducted once in each of the two following manners:

a. The mower positioned so that the contact between the blade and the rod is at a point as close to the
blade holder connection as possible. If the blade has a bent configuration such that it is raised close to

the b

25 m

lade holder, then the pin shall be elevated to ensure adequate blade contact.

m from the outer tip of the blade.

The mower positioned so that the contact between the blade and centerline of the rod is approximately

-10-
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(-}—— 50.4 mm

R 19 Tl \

[

102 mm

203 mm - o

305 mm

)

@
PROBE

BLADE TIP CIRCLE

=
# 1SDEGMAX \ ~ 35 | TRAVERSE PERIPHERY OF
Lot 7\ MOWER HOUSING EXCEPT
+ 4 [ — WHERE PREVENTED BY
ISDEGMAX | —==°

MACHINE STRUCTURE
1

RROBE

/ ) BLADE /‘

GROUND LEVEL SIDE VIEW

FIGURE 6—FOOT PROBE

-11-
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SECONDARY WALL

BYSTANDER TARGET

13 mm MIN X 25 mm
WOOD STRIPS ON 400 mm CENTERS

TARGET WALL CONSTRUCTION

SN\

Y

AT /A S P ¥ Yol
2. . z EEVEREES - .

]

-

~
[

4

\— SAND BASE 75 mm MIN DEPTH

100% of sand to pass = 4 sieve;

40

IU* 0' wld to pw - Im &0'01
0% of sand to pass = 200 sieve.

c %0 A
.
A% 1)
y ¢ /—— BLADE LINE DRAWN ON TARGET WALL 2 I 1830 mm
| { / d|.
. < / HORIZONTAICPLANE OF STATIC BLADE(S) é Y
v < k
/] i
B Mg
| E Z
Yy q[”

Sand shall be moistened to prevent blowing.

FIGURE 7—MOWER POSITION INSIDE TARGET ENCLOSURE

-12-
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~t— 405 MM + 25 MM ==
300 mm SQUARE
STEEL PLATE
180 mm
54 mm = 3 mm DIA 100 mm TYP
TYP
_\ l 16 mm DIA
m N
- \i L 7 N
o > ! z D A A A A A S S S Y S S S S S A S S ey G 4
~. = ~ - S S S S S S P S G S ——
TN - .
K/’/ \'__I,‘(C\, NI TZZZ777 T T 7T 77 777 T 7 A7 77
|1~ i) ~ N l
// ! N 63 mm ASA
SCHEDULE 80
STEEL PIPE
WELDED TO PLATE
12.7 mm i |
|
—— 10 mm STEEL e 510 mm P
6 GUSSETS WELDED
TO PIPE AND PLATE
b1 mm DIAMETER SAE
101B-1020 STEEL, HR OR CD X
TEST ROD }
102 mm % 12 mm
1 - = A == T +
i ) " ) % .o
(7. M " - Q
P ‘ B » 1A , . .
. - v - . [ .
DR % 4 . L
V.' A ' P M ] bt 1émm
» e o\ '1/. /. BOLTORPIN
460 mm ) . e A /. .
NOM : - . e . CONCRETE-CURED
i TR . - // 4 DAYS MINIMUM
- - ' Rd 1 =
l . LA L - v 7 .
- e A 4 -
1 [ [el . i 1 - N - -
| - ’ ’ : H . -
| < . . " .' . .
Y - K - : : C-oL
d 2
MIN
— 1525 mm DIA —_——

FIGURE 8A—IMPACT TEST FIXTURE

13-
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7.3.4

7.4 Blade Unbal

7.41

7.4.2

7.4.2.1

7.4.3

7.4.4

!

----------

3»1

i

S . A

»

Sand

ACCEPTANC

\Concrete

FIGURE 8B—SAND BASE IMPACT TEST FIXTURE

E CRITERIA—The test shall be completed without loss of any part of the mowe

or failure of any

mower confiponent in a manner that could be hazardous to the operatot. or,bystanders. Any target puncture
by any part of the mower or blades shall constitute failure, excluding-portions of the blade with a mass of

30 g or less.

TEST EQUIR

TEST CONDITIONS—MULTI-PIECE BLADE CONSTRUCFION—Remove one set of cutting eleme

from the er

One-Pie¢e Blade—Remove the beveled\or sharpened length of the blade on one end on

lance Test

MENT—(See 7.3.1)

d of the blade attaching point.

hts and fasteners

Y.

TEST PROCEDURE—The mower shall be’run for 2 min before shutoff. For multi-spindle mowers, the test may
be conducted on all spindles concurrently.

TEST ACCEPTANCE—The test shall be completed without loss of any part of the unit

component
part of the

in a manner that'could be hazardous to the operator or bystanders. Any targe
mower shalf.constitute failure.

7.5 Structural Integrity Tests

7.5.1

TEST EQUIA

or failure of any
puncture by any

MENT—Use test target enclosures per Figures 2, 3, or 7 as applicable. Use low| carbon hot finish

sawed or sheared end test rods as follows: For mowers with blades up to 1220 mm tip circle diameter use
test rods 9.5 mm diameter x 50.8 mm long. Mowers with one or more blades over 1220 mm tip circle
diameter use test rods 12.7 mm diameter x 50.8 mm long. Rod lengths to be £3 mm.

WARNING—Test rods may puncture the test enclosure as noted in Figures 2, 3, or 7. Additional protection,
such as straw bales or steel sheets, around the exterior of the target enclosure from the blade line
to the sand should be in place.
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752

7.5.3

754

7.6

TesST CONDITIONS—The mower should be positioned so the cutting edge of a stationary blade is 305 mm +
13 mm above sand base. When supports are necessary to position the mower such that the cutting edge of
the blade is 305 mm above the sand base, the supports shall be of round steel bars or tubing no larger than
40 mm in diameter and no more than six shall be used per frame unit. The supports shall be placed as
necessary under wheels, side skids, or other structural components which normally rest on the ground if the

mower were at the minimum cutting height.

If additional supports are needed, they should be located at

least 150 mm outside the blade enclosure. The mower may also be supported from above.

TEST PROCEDURE—T he test shall consist of vertical downward introduction of test rods inserted into each of
eight equally spaced holes for each blade assembly in accordance with Figure 9A. The test rods shall be

introduced

through the tube and funnel arrangement as specified by Figure 9B or

rough a similar

arrangemeht with air or mechanical assist. A sufficient number of test rods shall be droppe
eight positipns so that a blade contacts at least twelve test rods per position.

TEST ACCEPTANCE—The mower shall remain in compliance with all applicable requ

document.

The test rods shall not break through the blade housing or blade enclosure

through deflector-type shields such as chain shielding as long as no failurg is)caused to sh

Thrown Objéct Test—(To be conducted after the structural integrity dest.)
mowers.) (Sge reporting form, Appendix A, Figure A1.)

PRI HOLE
LOCATED ON
UNE OF TRAVEL

DURING TESTS ALL

(Does not a

d into each of the

irements of this
but may escape
elding.

pply to arm-type

HOLES MUST BE PLUGGED
WITH THE INTRODUCTION TUBE

OR OTHER MEANS

s 45 DEG BASIC BETWEEN
/ @ \\ N HOLES, EACH HOLE MAY BE
VARIED AS NECESSARY TO
® & CLEAR STRUCTURAL
/ COMPONENTS.
! - 1 i
P ‘ 7
< / 25mm + 3mm
e o)
¥ @ HOLE DIAMETER

TUBE

TO FIT INTRODUCTION

In the situation where tube locations may be varied as necessary to clear structural components, the tube
locations shall be positioned to direct the vector of impacted nails toward the target enclosure rather than
toward adjacent blades or the sides of the unit.

FIGURE 9A—TYPICAL INTRODUCTION TUBE LOCATION

-15-
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7.6.1

7.6.2

7.6.3

INTRODUCTION TUBE
32 mm MAX OD
25mm + 3mm ID

100 mm
VERTICAL WITHIN

5 DEG

TEST EQUIR
undermour
zone such
behind the
target cylin|
seat.

NOTE—Pr

FUNNEL FOR GRAVITY

S

FOR GRAVITY

PROJECTILE INTRODUCTION

INTRODUCTION

!
THIS LENGTH ] PROJECTILE
t
| See Figure 9C

77 7/ 27 2L 1 /7
45 DEG ‘
4 4 M Y
MOWER BLADE A 57mm + 6
~a L BLADE AT NO!
DIRECTION OF BLADFE OPERATING PO!

TRAVEL

FIGURE 9B—INTRODUCTION TUBE CONFIGURATION

MENT—Use test projettiles per 3.16 and test fixture per Figures 2, 3, or 7 as
ted units, a 915 mm\diameter vertical cylinder of target material shall be placs
that the back ofthe cylinder shall be 76 mm behind the back of the operator
rear position«<ofan actual operator in the event that there is no back support
der shall extend from the operator's normal foot position to a height of 1 m abg

bvisions must be made to protect the operator during the test.

m
MAL
SITION

applicable. For
d in the operator
s seat or 76 mm
bn the seat. The
ve the operator's

TEST CONDITIONS—(See 7.1)

TeEST PROCEDURE—The test shall consist of vertical downward introduction of 75 test projectiles head first
and 75 test projectiles point first inserted into each of eight equally spaced holes for each blade assembly in
accordance with Figure 9A. The test projectiles shall be introduced through the tube and funnel
arrangement as specified by Figure 9B or through a similar arrangement with air or mechanical assist. The
introduction shall be repeated three times for each hole (450 per hole) for a total of 3600 per blade assembly.
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7.6.4

The drop velocity should remain relatively constant and be adjusted to ensure that between 5 and 15% of the
test objects drop through the blade without making blade contact (in order to ensure that the entire length of
the test object is exposed to the blade). Where a common hole is used between two blades, the 5%
requirement of nails dropping through the blade is waived, due to the impossibility of nails passing through
the blades. After each 150 test projectiles are introduced, the projectiles in a 610 mm diameter circle under
the introduction hole shall be counted to verify that between 5 and 15% of the test projectiles pass through
the blade without making blade contact. See Figure 9C for height “s” calculation. On some mowers, it may
not be possible to prevent more than 15% of the test projectiles from passing through the blade path without
contact. In this case, the 150 quantity must be increased to assure that at least 127 projectiles do make
blade contact in each test, however the number of additional nails introduced must remain consistent
through the entire blade assembly. This can be determined either by sound or counting the pass-throughs.

$=5.66 x 108 n? L S$=1.438x 10%n? 2
N = BLADE REVOLUTIONS PER MINUTE N = BLADE REVOLUTIONS PERIMINUTE
L = LENGTH OF PROJECTILE AND BLADE L = LENGTH OF PROJECTILE AND BLADE
HEIGHT IN MILLIMETERS, SEE BELOW HEIGHT IN INCHES; SEE BELOW
S = DROP HEIGHT IN MILLIMETERS, SEE S = DROP HEIGHT IN INCHES, SEE FIGURE 9B
FIGURE 9B
PROJECTILE

-

td— — —P
g———

|

4 FLAT MOWER BLADE 4 MOWER BLADE WITH FIN

THE DROP HEIGHT CALCULATED FROM THE ABOVE FORMULA MAY HAVE TO BE ADJUSTED TO OBTAIN THE PASS THROUGH
CRITERIA DUE [FO ADVERSE AIR-FLOW UP THE INTRODUCTION TUBE GENERATED BY THE MOWER BLADE AND DRAG OF THE
PROJECTILE NST THENSIDE OF THE INTRODUCTION TUBE. AIR OR MECHANICAL ASSIST MAY BE|REQUIRED FOR
MOWER BLADE DIAMETERS NEAR 775 mm.

FIGURE 9C—DROP HEIGHT “S” CALCULATION FROM FIGURE 9B

ScoRING—After every 150 projectiles have been introduced, record the number of nails contacted by the
blade and record the marks on the wall above the blade line in the following groups:

a. Hits and punctures in the operator zone

b. Punctures in the operator zone

c. Hits and punctures outside the operator zone
d. Punctures outside the operator zone

Total the number of marks in each of these four categories to obtain their totals for the particular blade
spindle. Divide each sum by the total number of blade-nail contacts for that spindle.
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