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SAE Standard establishes performance criteria for towed, semi-mounted, oOF]
owers with one or more blade assemblies of 77.5 cm blade tip circle diameter
g tractor or machine of at least 15 kW, intended for marketing as industrial m
| for cutting grass and other growth in public use areas such as parks, ceme
H highways.

e word “industrial” is not to be confused with “in-plant industriah&quipment.”
Nt does not apply to:

Care equipment primarily designed for personal use;.consumption, or enjoyment
pund a permanent or temporary household or residence.
bment designed primarily for agricultural purp@ses but which may be used for in
powered or self-propelled mowers or mowing machines.

Publications—The following publications form a part of the specification to the
5s otherwise indicated, the latest revision of SAE publications shall apply.

CATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 1509

b FEB1995—Safety Signs—(ASAE S441.1)

7 APR2001—Hydraulic Hoses

D SEP1985<2Technical Publications for Agricultural EqQuipment—(ASAE EP363
50 JUL1997—Terminology for Agricultural Equipment—(ASAE S390.1)
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ASTM P uBLICATIONS—AVailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

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

uch as the cutting blade of a rotary mower

specific task

Guarded by
the machine,
servicing.

Hit—Rupture

Inadvertent
hazard, resul

Moving Mac
cause seriou
the pinch poi

Normal Ope
mower. The
provided for f

Power Take-
(ASAE S203

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

for transmitti
constant velq
Reference Af

Propelling M

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 aj

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

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

ating Position—The space within opefator zone occupied by the operator
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.

Off (PTO)—AnN external shaft.on the rear of a tractor to provide rotational pow

13).

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

achineé=—A tractor or self-propelled machine.

Puncture—T

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

er to implements

fastening means
double Cardan,
where provided.

hepupture of all layers of the thrown object target material by a test projectile.

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
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762 mm

1

475 mm

455 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

A
)

— ‘\7L——12.5 DEG

PROJECTED OPERATOR ZONED
BOUNDARY| LINE DRAWN ON
TARGET

MOWER TO |BE AS CENTRALLY
LOCATED A$ POSSIBLE

PROJECTED OPERATOR ZONED
BOUNDARY/LINE DRAWN ON
TARGET

125 DEG-MIN ANGLE BETWEEN
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 ————_ |
FOCAL POINT

(See Note 1) |
12.5 DEG '——{L\ 12.5 DEG
i
| \
: : 16256 mm
ORERATOR-ZONE-WIDTH-AS
OPERATOR zo,ltg BOUNDARY DETERMINED BY PROJECT ION 1
LINE DRAWN ON TARGET l
(See Note 2) | l
!
Aea{— —
1220 TO 2440 mm | 7 (n{ :
/ -- OPERATOR ZONE BOUNDARY
// R LINE DRAWN ON TARGET
- \
|
/// / \
o J
/ 125|DEG MIN
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

(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

A

FIGURE 4—SINGLE WALL

[P Ao oatad P P-V-N I “V-XV’ ok caomman ol aaath tha follon,

3.16 Test Projectj

dimensional

4, General Req

4.1 Guarding an

Inadverten
starting, op

41.1

4.1.2 The followi

4.1.2.1 Pinch po

™=

imits (see Figure 5):

0.76 mm = 0.25 mm

AR—HHREOHed—Sh—Ppery—SsteetBox—Hat—or—ecommer—hat—whi—the—felow
2.54 mm =+ 0.25 mmDIA

N

X -‘508mm+076mm—\

6.1 mm = 0.25 mm DIA

FIGURE 5—SIX PENNY STEEL BOX NAIL DIMENSIONS
uirements
d Shielding

contact with moving" machinery parts hazards shall be minimized during 1
erating, or dismounting the equipment by guarding and shielding.

ng are someof the potential hazard areas:

nts of gears and the run-on point where a belt or chain contacts a sheave, spro

41.2.2
4.1.2.3 Rotating

41.2.4

Outside faces of pulleys _sheaves sprockets _and gears on rotating drives. |

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

the diameter of the rotating element.

4.1.2.5

4.1.3

Implement input driveline.

ing approximate

ormal mounting,

tket, or idler.

Revolving shafts, except smooth (without keyways, splines, etc.) shaft ends protruding less than one-half

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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rotate more than 7 s after the power is disengaged, shall have:

a. Visible or audible indication of rotation and

b. A suitable safety sign per SAE J115 FEB1995.

nstructions

Equipment with access doors and shields which can be opened or removed while components continue to

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

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

serial number, and the name and address of the source of replacement parts and‘Service.

LAaBeLs—Labels and name plates provided on units shall meet the following/minimum requ

eed control, and operation, whose functions are not obvious shall be identifig

ENTIFICATION—The mower shall be provided with identification per 4,2:314 givin

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

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 riy
means shall be considered sufficient to meet the requirements of this section.
AND SERVICE

Requirements—\Wiitten instructions and a durable weather resistant storage
ns shall be previded, with the equipment explaining proper operation of the
al and servieeprocedures, and necessary maintenance procedures to avoid f

SAE J920SEP1985 and ASAE EP363.1 DEC97.)

Lial shall also advise that: “In addition to the design and configuration of equipme

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

d by a label per

g model number,

rements:

preciable loss of

lose legibility or
oil.

uirements of this

ets or equivalent

location for the

machine, proper
otential hazards.

nt, hazard control

Jent prevention are dependent upon the awareness, concern, prudence, and

broper training of

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

| L - L H H (] £ H ”
—mvotvet i tne—operation;—transport mamtenance,ancastorage—ofegutpment.

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.

4.1.4
1
415
closed.
4.2 Labels and |
4.2.1
starting, sf
4.2.3.
4.2.2 MACHINE ID
4.2.3
4.2.3.1 Labels s
adhesion
suffer ap
§4.2.3.2 Thelabe
4.2.3.3 Embosss§
section.
4.2.3.4 Metal pl3g
fastening
4.2.4 OPERATION
4.2.4.1 General
instructioj
operatiorn
(See alsq
The man
and acci
personn
Message
4.2.41.1
4.2.4.1.2

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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ssurized fluid systems, such as hydraulic accumulators, which can b

Stored Energy Devices—Any stored energy device such as, but not limited to, spring loaded mechanisms,

e disconnected,

disassembled, or freed in such a way as to release energy or material in a hazardous manner, shall have
an appropriate label on or near the device. The label shall include instructions for de-energizing and
proper disassembly or include a reference to instructions to be provided in the operator's manual.

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

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

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

4.2.4.2
and pre

4.2.4.3
4.2.4.3.1

hours
4.2.4.3.2

hoses
4.2.4.3.3

system
4.2.4.3.4

high pr

4.3 Operator Zo

4.3.1 Hydraulic h
APR2001 &

4.3.2 Pressurize
the event
Figures 1,

4.4  Safety Signs

Information cautioning the operator to make sure all hydraulic fluid connections are'tigh

hnd lines are in good condition before applying pressure to the system.

Information explaining how to minimize the hazard during the relieving of all pressureg

before disconnecting the lines or performing work on the system;

Information cautioning to keep body and hands away from pin holés or nozzles which

pssure and to use paper or cardboard and NOT HANDS to search for leaks.
he—Pressurized Components

oses furnished with the mower shall meet the tequirements of the applicable seq
ased on the working pressure of each system.

] hoses, lines, and components furnished with the mower shall be located or s

bf rupture, fluid is not dischargedcdirectly onto the operator when in the opern
P and 3.)

s shall be appropriately displayed when necessary to alert the operator and oth
ury during normal operations and servicing.

s shall be diSplayed stating the mower must not be operated without guards and

ns 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

and all hydraulic

or force in each

eject fluid under

tion of SAE J517

hielded so that in

ator zone. (See

ers of the risk of

shields in place.
ed to the mower
lace.

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

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.

4.4.1 Safety sign
personal in
4.4.2 Safety sign
If safety si
j4.4.3
4.4.4
5. Mower Requ

51

irements

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

7.1

7.1.1

7.1.2

7.1.3

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 anld Shielding—Functional components which must be exposed for propen-f

shielded suff
moveable or

Instructiony
without gua

The operat

If any guar
available,
problems)

at each of the following locations:

a. In thI price list and sales literature
b. In th¢ operating instructions and
c. On alprominent safety sign located on the mower
If a guard [is constructed of woven fabric,"or other such material which may be subject

deterioratig

possible re

Cutting Elenpents—The compenents which are used to attach the cutting elements shall nof

fail in a haza

Test for MoV

Test Conditi

ASSEMBLY-

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.

br's manual shall state that the mower shall not be operated without guard(s) in
| or shield which is offered as an option (because of special requirements such 3

s required for the mower to comply with the testslin Section 7, this fact shall be

n, the mower shall bear @ label per 4.2.3 stating that it may require frequer
placement.

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

lons, General

unction shall be
pe mowers. Any

I not be operated

place.

1S alternate types

berviceability requirements, or agricultural uses where it may interfere with flinction or create

rominently noted

to rapid wear or
t inspection and

become worn or

b o L [T [ | ol ] ] P e 1 ]
— T THUWCET - Shidil Ut CUITIPJITCIETY  asSSTITIUICU alid TTrourncu urr Ut attatlicu

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.

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

2 degrees.

TesT SPEED—EXcept for static tests, the mower shall be operated at the manufacturer's maximum
recommended operating speed.
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7.1.4

§7.15
7.2
7.2.1
7.2.2

7.2.3

7.2.4
7.3

7.3.1

|7.3.2

7.3.3

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.

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

TesT EQuiPMENT—F00t Probe—Figure 6.

TeEST COND

TEST PROC
plane and

simultaneo
possible at
the lowest
If the bladg
blade heig
considered

TEST ACCE
manual rot

Blade Impag
requirements

TEST EQUIR
per 3.15, rq
pins base
2440 mm f
tip circle.
Modificatio

TesT COND
setting clos
levels.

TEST PROC|
the test ro
enough so

mower shgl‘e dropped onto the rod and allowed to continue for a minimum of 2 s beforg

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

usly being raised and lowered as shown in Figure 6. The probe must-be in
all point around the blade enclosure with a force of 110 N with the blades'jin the
Static cutting positions (except the highest cutting position for this test'shall 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.

bTANCE—The probe shall not enter the path of the blade<r blade assemblies a
htion of the blades with all power off.

t Tests—(May be conducted before or aftef<any 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 performed 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 minimium height of 1830 mm above the horizontal f
See Figures 2, 3, and 7. <A protective barrier shall be provided to protg
s to the mowers lift mechanism may be made to increase the mowers drop velq

ITloNs—The mower-shall be adjusted for approximately 75 mm height of cut or
estto 75 mm. The mower shall be powered at the manufacturer’'s minimum recg

] such that the blade makes positive contact with the rod. The mower shall
thattmoewer speed is not materially reduced by glancing contact before solid cont

eld in a vertical

. . . h
otated horizontally and vertically a maximum of 15 degrees to either side of thla centerline while

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

5 verified by slow

nall comply with

f target material,
a sand base, the
Ximately 1220 to
lane of the blade
ct the operator.
city.

he cutting height
mmended power

EDURE— T he mower shall be positioned over the fixture (described in Figure 8) and dropped onto

be dropped fast
act is made. The

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

25 m

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

102 mm

203 mm -t - T

305 mm

@
PROBE

BLADE TIP CIRCLE

! o
l

1SDEGMAX \ - =25 | TRAVERSE PERIPHERY OF
¢ 1™ | MOWER HOUSING EXCEPT
) E=——- | WHERE PREVENTED BY

15 DEG MAX ===

MACHINE STRUCTURE
1

(©) BLADE
GROUND LEVEL SIDE VIEW

FIGURE 6—FOOT PROBE

-11-
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SECO

NDARY WALL

BYSTANDER TARGET

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

—_ 305Wlm +512’mm

TARGET WALL CONSTRUCTION
/
Al %
%
b :
—— BLADE LINE DRAWN ON TARGET WALL i
“ ( i 1830 mm
/| ( / d|
f < / HORIZONTALPLANE OF STATIC BLADE(S) é Y
v < k
/ é 57
1 %
Y % E
' Y
2
v Al
\ R | _ _ . ¢
y H:X N - TN - Tl ST _\\',")&\;:\ﬁ\.-/:', :“ _—.'\\;.L ‘_\L; Ll U9

\— SAND BASE 75 mm MIN DEPTH

100% of sand to pass = 4 sieve;

10%of sand-to-pass——100-sieve;—
0% of sand to pass = 200 sieve.
Sand shall be moistened to prevent blowing.

FIGURE 7—MOWER POSITION INSIDE TARGET ENCLOSURE

-12-
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—st— 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\ $ N
\\\‘ 1] <> B e B S 9 S A 1 A S S ey
\\7 ’\VY/ l
AN _ ! o\
K/’//>\"'/A:\’ T T A7 77T 77 77
//‘/ : : S~ N l
// ! N 63 mm ASA
SCHEDULE 80
STEEL PIPE
WELDED TO PLATE
12.7 mm
|
——— 10 mm STEEL et 510 mm P
6 GUSSETS WELDED
TO PIPE AND PLATE
b1 mm DIAMETER SAE
101B-1020 STEEL, HR OR CD P
TEST ROD }
102 mm % 12 mm
1 - TS A (AR +
: : . ] e
> o (e M " - Q
-~ - o LA a , . '
. v ) / - () :.
O R % d T
N SR . d g i y 16 mm
- T T\ "1/. /. BOLTORPIN
460 mm . . e A /. .
NOM : - . e R . CONCRETE-CURED
7 T q ' / — 4 DAYS MINIMUM
o ) - Rd g ’ =
l . LA 4 - Y T .
. - e A 4 - -
1 }f.n (e . i -, R - A
| . C ) 4 : A . )
| - . . L 3
Y ’ : o 1 S C -
d H
MIN
- 1525 mm DIA —_—

FIGURE 8A—IMPACT TEST FIXTURE

-13-
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7.3.4

7.4 Blade Unbal

7.4.1

7.4.2

7421

7.4.3

7.4.4

/

|

A\

........

----------

331

1

N q

4
N
LAl
> a

//////

a

Catt A

.7
EC

Sand

ACCEPTANC

\oncrete

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 confjponent in a manner that could be hazardous to the operatof.orbystanders. Any target puncture

by any par
30gorles

TEST EQUIR

TesT COND
from the en

One-Pieq

p.

lance Test

MENT—(See 7.3.1)

e Blade—Remove the beveled\er sharpened length of the blade on one end on

| of the mower or blades shall constitute failure, excluding“portions of the blade with a mass of

ITIONS—MuLTI-PIECE BLADE CONSTRUCTION—Remove one set of cutting elements and fasteners
d of the blade attaching point.

Y.

TeEST 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 jshall be completed without loss of any part of the unit

component
part of the

7.5 Structural Integrity Tests

751

TEST EQUIR

in a manner that'could be hazardous to the operator or bystanders. Any targe
mower shall¢onstitute failure.

pr failure of any
puncture by any

MENT—USse 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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7.5.2

7.5.3

7.5.4

7.6

TesT 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—The 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 through a similar
arrangemept with air or mechanical assist. A sufficient number of test rods shall be droppefl into each of the
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 requirements of this
document.| The test rods shall not break through the blade housing or blade enclosure|but may escape
through deflector-type shields such as chain shielding as long as no failure,is)caused to shiglding.

Thrown Obj¢ct Test—(To be conducted after the structural integrity (test.) (Does not apply to arm-type
mowers.) (Sgee reporting form, Appendix A, Figure Al.)

PRI HOLE
LOGATED ON _\
LINE OF TRAVEL —
-7 CLD\ < 45 DEG BASIC BETIVEEEN
/ \ \ N HOLES. EACH HOLE MAY BE
VARIED AS NECES$ARY TO

® & CLEAR STRUCTURAL

!/ / / / COMPONENTS.
\ N
/

\
DURING TESTS ALL e

d
\ g\
/ 25mm + 3mhm
HOLES MU @
ST BE PLUGGED
WITH THE INTRODUCTION TUBE \ /
OR OTHER MEANS @
S~ — '
i

HOLE DIAMETER
TO FIT INTRODUCTION
TUBE

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
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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
See Figure 9C

!

THIS LENGTH J PROJECTILE
t
i

4 xr 7 g 7, 77 l 77 77 77 77 1 77
{
45 DEG ‘
1 1 M Y
MOWER BLADE 4 S7mm + 6
“a (- BLADE AT NO|
DIRECTION OF BLADF OPERATING PO

TRAVEL

FIGURE 9B—INTRODUCTION TUBE CONFIGURATION

MENT—Use test projettiles per 3.16 and test fixture per Figures 2, 3, or 7 ag
ted units, a 915 mm\diameter vertical cylinder of target material shall be place
that the back of(the cylinder shall be 76 mm behind the back of the operator
rear position«afd@n 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 abo

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

m
MAL
BITION

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

TesT COND

ITIONS—(See 7.1)

TestT PRoceEDURE—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
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.

tube and funnel
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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.

S=5.66 x 108 n? L S$=1.438 x 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

-

]

4 FLAT MOWER BLADE 4 MOWER BLADE WITH FIN

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

jd— — —»
g ——

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:

Hits and punctures in the operator zone
Punctures in the operator zone

Hits and punctures outside the operator zone
Punctures outside the operator zone

apopw

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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