8AE International

SURFACE

REAF.
MAY2004

VEHICLE SAE s
STANDARD —
Reaffirmed

1977-08
2004-05

Superseding J1158 JUN1996

Specification Definitions—Winches for
Crawler Tractors and Skidders

3.1

3.2

3.3

3.4

3.5

Scope—Th
crawler trac
rating of the

References—There are no referenced publications specified herein.

Definitions
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TABLE 1—WINCH NONCLATURE

Units Units
Symbol Definition Si English

A Barrel dia mm in
B Flange dia mm in
C Distance between flanges mm in

(measured at 1/2 D from barrel dia)
D Depth of flange mm in
d Cable dia mm in
E Line pull N Ib
N Speed of input shaft rpm rpm
T Torque on winch input shaft N-m Ib-ft
R Total gear reduction between the

winch input shaft and the cable drum
u Efficiency of total gear reduction

between input shaft and cable drum

at the speed corresponding to the

torque used for T
\' Line speed /s fpm
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FIGURE 1—ILLUSTRATION OF WINCH DEFINITIONS
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5. Specifications—Performance

5.1 Definition of Symbols

5.2 Calculated Drum Storage Capacity—The length of cable that can be stored on the cable drum shall be
calculated using Equation 1:

where:

K = Fac

Length of cable infeet = (A+D)- D- C:- K

i £ bl Al hla. 2\
T

The values ¢
give correct

5.3 Line Pull—l

a. Barg drum line pull

Q2 a Q. yial I
SIZC OT CauiCcOaoSTU— (OC T Taoric =)

TABLE 2—CABLE DIAMETER FACTOR

Cable Dia, in Factor K Cable Dia, in Factor K
3/8 1.58 13/16 0:354
7116 1.19 7/8 0:308
1/2 0.925 1 0.239
9/16 0.741 1-1/8 0.191
5/8 0.607 1-1/4 0.152
11/16 0.506 1-3/8 0.127
3/4 0.428 1172 0.107

f K allow for normal oversize on cable. Theformula is based on uniform cable wir]
figures if cable is wound nonuniformly of-the cable drum.

Line pull shall be calculated using.Equations 2 and 3:

_2000- T- R-u

E (Sl units) = =N
( ) A+d
F (Englishunits) =<2~ " Y —|p
(English units) s
a. Fullidrum line pull
; 2000- T- R- u
F (Sl units) = =N
( ) B-d
F (English units) =24~ T~ R~ U_p
B—d

(Ea. 1)

ding and will not

NOTE—Breaking strength of the cable used may be exceeded in the previous specifications for line pull.

5.3.1 RATED LINE PULL OF WINCH—The maximum approved bare drum line pull as specified by the winch
manufacturer and calculated in accordance with 5.3.

5.3.2 MAXIMUM CALCULATED LINE PULL OF INSTALLED WINCH—The maximum bare drum and full drum line pulls
shall be calculated in accordance with 5.3 and one or a combination of the following conditions:

5.3.2.1 When the torque on the input shaft is influenced by a torque converter, the maximum line pull shall be
calculated for a stall condition while the engine is at full governor control position.
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5.322

When the torque on the input shaft is influenced by the transmission gear ratios, the maximum line pull

shall be calculated using the steady-state maximum engine torque with the transmission in the gear giving
the highest line pull. Net torque with allowance for all parasitic losses shall be used.

5.3.23

When the torque on the input shaft is influenced by a fixed gear ratio only, the line pull shall be calculated

for the steady-state maximum engine torque with allowance for all parasitic losses which affect the input

torque.

5.3.3

MAXIMUM LINE PuULL WITH MACHINE STABILITY LIMITS AT NORMAL OPERATING WEIGHT—In

the case of

a

rubber-tired skidder, the line pull that will just lift a front wheel off the ground under the conditions listed as
follows. In the case of a crawler skidder or crawler tractor, the line pull that will just lift the rear roller off the

riba f

ol

track und

5.3.3.1 Standar
5.3.3.2 Adjustal
5.3.3.3 Cable le

centerlin
5.3.3.4 Machine
5.3.3.5 Fuelan
5.3.3.6 Standar

5.83.3.7 Machine

MAXIMUM
machine is

5.3.4

5.4 Line Speed

wikiac-aahditianas
LI LBAZRAALAA A AL IB VUTTUTUIVITO.
I machine weight and weight distribution.
le arch in lowest operating position.

aving the fairlead at an angle of 30 degrees below horizontalrand in line with
e of the machine.

on firm level ground that will prevent the wheels or tracks from sliding.
d hydraulic tanks full.

 tires.

in straight travel position (not articulated).

LINE PULL WITH MACHINE STABILITY-LIMITS AT MAXIMUM OPERATING WEIGHT—Sam
ballasted to the maximum weight-approved by the skidder manufacturer.

—Line speed shall be calcllated using Equations 4 and 5:

the longitudinal

b as 5.3.3, except

a. Barg drum line speed
. N(A+d)
V (Sl = = Eq. 4
(Sl units) = oo ree—m=m/ s (Eq. 4)
. ~y_ NA+d)
V (English units) = 385+ R =ft/ min
a. Fullidrum linesspeed
. N(B - d)
V (Slunits) = ————2_=m/ s Eq. 5
(Stunits) = 15 0g9 - R (Ea-9)
V (English units) = WB =) _ ¢/ mi
(English units) 3857 R t/ min

5.4.1

MAXIMUM LINE SPEED—The maximum bare drum and full drum line speed shall be calculated in accordance

with 5.4 using the maximum speed available at the winch input shaft under no load conditions and governed
engine speed.

PREPARED BY THE SAE MACHINE TECHNICAL FORESTRY AND LOGGING SUBCOMMITTEE
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