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CENTRE NATICNAL DU MACHINISME AGRTCOLE, DU GENIE RURAL, DES EAUX ET DES FORETS
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Groupement d'Antony ~ Division Tracteurs et Travail du sol

CECD TEST OF AN AGRTCULTURAL TRACTCR (RESTRICTED CODE)

Report on test in accordance with OECD standard code for the official testing

Test n® 6237
Date : November 1987

TESTED TRACTCR

Make : MASSEY FERGUSCHN
Model : B 110/4
Trade name : 3610
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SUBMTTTED BY

Name : MASSEY FERGUSON S.A.
Mdress : Avenue Blaise Pascal
60026 BEAUVAIS (FRANCE)

Mumber of driving wheels : 4 Phone : 44.89.33.33 - Telex :; 140396 F

Type : Standard

1. Specification of tested tractor
2. Compulsory tests results
- 2.1. Main power take—off performence
2.2. Lifting force and hydraulic power
2.3. Drawbar performance (unballasted tractor)
3. Optional tests resuits
3.1. Measurement of external noise level

Annex : Main power take—off performance curves

CEMAGREF Division TSAN

This test report includes 21 pages of text BP 121 - 92164 ANTCNY CEDEX

and 2 pages of annex

Phone : (1) 40.96.61.21 Telex : 204565 F
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- Tractor manufacturer's name and address : MASSEY FERGUSON S.3,avenue Blaise Pascal 60026 BERUVAIS (FRANCE)

- Submitted for test by : The manufacturer
- Selected for test by the manufacturer with the agreement of CEMAGREF
- Place of running in : BEAUVAIS

- Duration of running in : 20 hours

1. SPECTFICATION OF TRACTOR

TRACTOR

- Make : MASSEY FERGUSCN

- Model : B 110/4

- Trade name : 3610

- Mumber of driving wheels : 4
- Type : Standard

~ Serial muber : U 198 208

- 1st serial number : U 191 212

ENGINE

- Make : PERKINS

- Model : A 6-354-4

- Type : 4 strokes, direct injection diesel
- Serial mmber : U 760 529 M

Cylinders

- Number : 6

- Disposition : vertical in line

- Bore/stroke : 98,5/127 m

- Capacity : 5806 an?

- Compression ratio : 15,5/1
~Arrangementcfvalm:overheadin1ine
- Cylinders liners : dry

Supercharging : none

Fuel system

- Fuel feed system : diaphragnm fuel feed pump

- Make, type and model of fuel filter : CAV, DES 58638040, twin parallel filter with water trap

- Capacity of fuel tank : 260 1

- Make, type and model of injection pump : CAV, 3269F961, rotative

- Serial number : 13753 CDG

- Manufacturer's production setting of injection pump : 36 m# /stroke (rated engine speed & full load)
- Injection pump timing @ 28 * 2° before T.D.C.

- Make, type and model of fuel injectors : CAV, BDLL, 150 55730, 4 holes

- Injection pressure : 200 bars

Governor

-~ Make : CAV

- Type : Mechanical incorporated in fuel injection pump
—Gwemedrangeofmg'mespeed:QOO—EZOre\r/mm
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Rated engine speed 2400 rev/min

Air cleaner

- Pre—cleaner . Make : DONALDSON
. Type : cyclone
. Model : incorporated into main
. Location : undér bonnet

- Main . Make : DONALDSON

- Type : dry

. Model : FLB 10-0070

. Warning light on panel

. Location : under bommet - horizemtal

Lubrication system

- Type of feed pump : gear

- Total oil capacity including filter : 17,5 1

- (il change period : 250 h

- Type of filter : cartridge

= Mumber : 2

= Filter change period : 250 h

= Recommended oil : see "fuel and Iubricants used in test"

Cooling system

- Type of coolant : water or water anti—freeze mixture
= Type of pump : centrifugal
- Description of fan
. Type : puller
. Mumber of fan blades : &
. Fan diameter : 508 mm
- Coolant capacity : 271
- Type of temperature control : thermostatic
- Surpressure system : 0,5 bar

Starting system
- Safety device : switch operated by main clutch pedal

- Make : LIKAS
- Type : pre-engaged

- Model and starter motor power rating : LUCAS M 127 - 2,8 XW

= Cold starting aid : CAV - Thermostart
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Electrical system

~Yoltage : 12 V - negative hearth
- Generator : alternator

. Make : VALED
. Model : 55 AMS
. Power : 660 W
- Batteries : . Make : CHLORYDE 372
. Mumber : 2
. Rating : 120 A for 60 s at -18°C
Exhaust system
- Make : NELSCN
- Type : perforated
- Model : MF 101

- Location : Over bonnet
- Height of cutlet above ground : 2905 mm

STEERING AND DRIVING VHEELS

- Number : 2
- Location : froat axle
— Tyres : GOOD YEAR
. Size : 14.9 - 28
. Ply rating : 8
. Type of casing : cross ply
.Ha:dmmpemissibleloadmeachtyre:lS,Bld\l
— Track widths (mm) :1686-1800-1854—1892-1968-2006-2060—2060-21'71

- Method of adjustment : lugs
_ DRIVING WHEELS

- Number : 2
- Locaticn : rear axle
- Tyres @ GOCD YEAR
. Size : 20.8 - 38
. Ply rating : 8
. Type of casing : cross ply
.Ha:dmnpemissihleloadmeachtyre:wlﬂl(uithinﬂationprssure:138kPa)
- Track widths {mm) :1588‘1680—1780-1880-1980-2080-2180
- Method of adjustment : lugs

WHEELBASE : 2763 mm

TRANSMISSICN

Clutch

— Make : VALED

- Type : dry, single plate clutch
- Mumber of plates : 1

- Diameter of plate : 352 mm
- Method of operation (for gearbex) : foot pedal
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Gear box

- Make : MASSEY FERGUSCN

- Type : basic gear box to be manual (4 x 2 speeds) _

= Arrangement : mechanicaly operated gear shift - multipower as an opticn (fitted on tested tractor)
= Number of speeds : 8 ~ (8 x 2 with mltipower)

- Available option : creeper

Rear axle and final drive

- Make : own make
- Type : crown wheel and pinion and outboard epicyclic gear reduction
- Differential lock : .

. Type : mechanical hydraulicaly actuated

- Method of engagement : electrical switch

- Method of disengagement : when brake pedal is depressed

Front axle

-~ Make : own make

= Type : crown wheel and pinion and outhoard epicyclic gear reduction
- Driven from main shaft -

- Differential lock : automatic

Transmigsion oils

- Capacity :
- Gear box and transwission housing )
. Steering y 831
. Power lift )

. Front axle assembly : 11 1
. Fromt axle final reduction : 3,3 1 (each)
- Change period : 1200 h

- Type of «il filter : removable cartridge in metallic filter elements
- Recomrended oil : see "fuel and lubricants used in test"
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Number of engine
Gear Group | revolution for 1 | Nominal travelling speed at
i revolution of rated engine speed (km/h)
driving wheels
1 347,826 2,224
2 221,216 3,497
3 162,068 4,713
4 116,677 6,630
T
R1 317,190 2,439
AR 2 201,732 3,835
IR 3 147,794 ‘5,234
AR & 106,401 1.2
1 260,870 2,965
2 165,912 4,665
3 121,551 6,364
4 87,508 8,840
T+ MP
AR 1 238,239 3,247
AR 2 151,519 5,106
AR 3 111,007 6,969
AR 4 19,917 9,680
1 100,468 7,700
2 63,897 12,107
3 46,3813 16,525
4 33,703 22,954
R
ER1 : 91,619 8,444
AR 2 58,269 13,276
AR 3 42,690 18,121
AR 4 30,733 25,171
1 75,351 10,266
2 47,923 16,142
3 35,110 22,033
4 25,276 30,605
R+ ¥
AR 1 68,814 11,242
IR 2 ‘ 43,766 17,676
IR 3 32,064 24,126
AR 4 23,084 33,512

T : Turtle - R : Rabbit - MP : MultiPower
{(dynamic index radius : 855 mn}
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FONER TARE-OFF

Main power tazke-off

- Type : rear independant PTO (hydraulic mutiplate wet clutch)
- Method of engagement : electrical switch

—mmammtmﬁfm:mmmmmhmwmmlymm
the 540 rev/min shaft by the 1000 rev/min shaft and vice-versa

Power take-off proportiomal to engine speed

- 540 rev/min
. Location : attherearofthetractormverncalcenterplane
. Diameter of power take—off shaft : 34,9 mm
- Number of splines : 6 (in accordance with IS0 R500)
.He1qhtabovegranﬂ-779mw1thtyre5208-38
. Distance from the median plane of the tractar : 0
. Distance behind rear axle : 550 mn ‘
- Power take—off speed at rated engine speed : 650 rev/min
- Engine speed at standard power take-off speed : 1992 rev/min
. Engine to power take-off ratio : 3,69
- Power restriction : none -
- Direction of rotation (viewed facing driving end) : clockwise

— 1000 rev/min
. Location : at the rear of the tractor on vertical center plane
« Diameter of power take-off shaft : 34,9 m
- Mumber of splines : Zl(mamdancewithISOM)
. Height above ground : 779 mm with tyres 20.8-38
» Distance from the median plane of the tractor : ¢
. Distance behind rear axle ; 498 mn
Palertaheﬂoffspeedatratedemmespeed 1148 rev/min
E:g:.nespeedatstandardmtake—offspeed 2090 rev/min
. Engine to power take—off ratio : 2,08
. Power restriction : none
.Di.rectienofmtaticn(vienedfacingdrivingmd):clockvise

Power take—off i to : none

Page 7



Omm!htianldnnadﬂnimhgricole,msaﬁemﬂ,dsmadﬁméfs
Groupement d'Antony - Division Tracteurs et Travail du sol
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PCWER LIFT

- Make : MASSEY FERGUSCN

- Type : top link, electromic position, draft or mixed control
- Type and number of cylinders : 2 - single acting

- Type of linkage lock for transport : hydraulic lock

- Relief valve pressure setting : 188 bars

- Opening pressure of cylinder safety valve : 200 bars

- Lift pump type : gear ( 2 pumps )

- Transmission between pump and engine : mechanical

- Make and mumber of filters : PURCLATOR - 1

- Time between oil changes : 1200 h

- Time between filter changes : 600 h

- 0il capacity : 881

- Site of oil reservoir : transmission housing
—'Iypeandnmberoftappingpo:i.nts : 2 - on lift cover

- Maximm volume of oil available to external cylinders : 341
- Recommended 0il : see "fuel and lubricants used in test"

THREE- POINT LINKAGE

- Category : IT-III (in accordance with ISO T30/1 )

- Category adapter : yes

- Controls : position control by linear sensor measuring the rockshaft position
draft cmtrolbypinsensorsateadxlwer]ink

Page 8
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Settings
Linkage dimensions (mm) for the test
Rear tyres - dynamic index radius (r) 855
Front tyres - dynamic index radius {r') 640
Length of lift arms (&) 362
Length of lower links (B} 975
Distance of lift arm horizontally (a) 185,4
pivot point from rear vertically (b) 431,8
wheel center line
Borizontal distance between the 2 lower link points () 511
Horizontal distance between the 2 lift am end points: (v} 870
Length of upper link (8) from 666 to 786 735
Distance of upper link horizontally (c} 428
pivot point from rear vertically d) 179/237 179
wheel center line
Distance of lower link _ horizontally (e} 225
pivot point from rear vertically (£} 300
wheel center line
Distance of lower link points to lift rod pivot
points on lower link 1)) 514
Length of lift rods {L) from 747 to 797 797
Height of lower hitch points relative to the rear wheel centre line
situated 855 mm above the ground level
- in low position {h) from 605 to 489 605
- in high position (m from 19 to T8 70
Height of lower hitch points when locked in transport position from 948 tol034
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SWINGING DRAWBAR

- Height above ground : maximm : 462 mm ( with tyres 20.8-38 )
. minimm : 462 mm
- Type of adjustment : none
- Distance of hitch point from rear axle centre : 898 mm
- Distance of hitch point from power take—cff shaft end
. borizontally : 400 mm to rear (with 1000 rev/min), 3(5 mn to rear (with 540 rev/min)
. vertically : 300 mm
— Lateral adjustment : 250 mm left hand
© 250 mn right hand
- Distance of pivot point from rear axles horizontally : 128 mm to rear
- Diameter drawbar pin hole : 30 mm

BHOLED DRAWBAR

~ Height above ground : maximum :1051 mm { with tyres 20.8-38 )
minimg ¢ 261 mn 7
- Horizental distance to power take—off shaft end : 700 mm with 1000 rev/min, 650 mn with 540 rev/min
= Number of holes = 9
- Hole diameter : 24 m
= Thickness and width of drawbar : 30/80 mn
— Distance beetween holes : 80 mm

TRATLER HITCH

-Heightabovegranﬂ:ma:dmm:lﬂOOm(withtyreszo.s—SS)
minimm : 760 mm
- Distance of hitch point from rear axle centre : 749 my to rear
- Distance of hitch point : vertically above maximm : 242 mm
minimom 1,8 m
horizontally : 251 mm

= Diameter hitch pin hole : 32 m
~ Maximm vertical permissible lcad : 20 kN

FRONT TOWING HITCH

= Vertical height at center of clevis : 848 mm
- Width of clevis : 340 mm
- Diameter of pin hole : 32 mm

STEERING

= Method of operation : hydrostatic steering system, gearbax housing mounted gear pump

~ Make : DANFOSS steering unit

~ Model : OSPC-ON

- Type : open center type with integral system relief valves,anti-schock and anti-cavitation valves
- Working pressure : 15,7 MPa - 16,2 MPa

= 0il capacity ; 88 1 {(in common with transmission housing)

= 0il change peried : 1200 h

- Filter change period : 600 h

= Recommended il : see "fuel and lubricants used in test”
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BRAKES
Service brake

- Make : MASSEY FERGUSCH and GIRLING
- Type : oil immersed - 486,5am? friction area on each brake ~ single disk brake = hydraulic actuated
GIRLING hydraulic master cylinder - MASSEY FERGUSON hydraulic slave annular piston
- Method of operation : independant or dependant operation of twin pedals
{which can be latched)

Parking brake

- Method of operation : hand lever - cable and rod
Trailer brakes

- Make : BOSCH

- Type : hydraulically actuated valve to regulate oil flow and pressure to the trailer brakes
proporticnal and progressive trailer/tractor braking effort is achieved by linking their services
together via a sensive line.

- Method of operation : automatic as the right hand tractor brake pedal is depressed

- Maximm braking pressure : 130~150 bars

- Maximm flow : 15 1/min

PROTECTIVE STRUCTURE SPECTFICATICNS

- Manufacturer's name and address : MASSEY FERGUSON S.A.
averue Blaise Pascal 60026 BEAUVAIS (FRANCE)
- Trade name : 3000 - C
- OBCD approval mmber : CSD 1067/5
- Description : the cab is made up from 3 major sub-assemblies, the platform, side pillars and roof
and the fromt pillars. These sub-assemblies are bolted together to form the complete
cab structure.

DRIVER'S SEAT

- Make : GRAMMER

- Model : DS 85 H/90 AR

- Type of suspension : parallielogram

- Type of damping : gas cylinder

- Range of adjustment : longitudinal
vertical

150 m
60 mm

sy en

MISCELLANECUS

-Passenqer‘sseat:eitherfactoryfittedorasanaccessory
. Location : left of the operator
. Number of places : 1
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LIGHTING

Unrestricted beam angle of head light in plane view : in accordance with national regulation

Distance from out-
Height above ground of Size side edge of trac—
centre taor to centre at
mn m 2180 mm trackwidth
Headlights 1207 167 x 107 991
Sidelights 1740 120x 30 410
Rear lights 1809 00 x 62 289
Reflectors e 9% x 62 556,5
CONDITTONS DURING TEST
Overall dimensions ({ with tyres 20.8-38 )
Width Height at the top of
Lenght
minimm mascimm exhaust silencer protective structure
1m m m m m
Unballasted 4649 2088 2488 2905 2905
Ground clearance : 428 mm limited by drawbar bracket
Track setting . front : 1854 mm
. rear 7 1588
Tractor mass (kg)
Front Rear Total
Unballasted 2120 3570 5690
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Fuel used in test

- Type : Diesel oil
- Viscosity : (NFT 60.100) 4,84 cst
- Gravity at 15°C : 0,836

Lubricants used in test

- Engine oil :
. Type : BP TOU
. Viscosity : 10 W 30
. Classification : MIT-L-2104 C

- Transmission, hydraulic and steering oil @
. Type : BP AGROTRANS
. Viscosity : 9,3 cSt at 100°C
60,6 cSt at 40°C
. Classification : GL 4

- Recommended grease : BP AGRICHARGE

Number of lubrication points : 12

Page 14
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2. COMPULSORY TESTS RESULTS

2.1. MAIN POWFR TARE-CFF PERFCRMANCE :

- Date and location of tests : 3th November 1987 - CEMAGREF
- Type of dynamometer : SCHENCK W780

Spéed Fuel consumption Specific
Power _ .
Engine Power take—off Bourly Specific Energy
kW rev/min 1/h g/l ¥/l
MMM POWER - TWO BUR TEST
72,9 2399 ' 148 25,23 289 - 2,89
MAXTMM POWER AT RATED ENGINE SPEED
72,9 2399 1148 25,23 289 2,89

PART LOADS (guvmmntrolbeingsetformmdnmmatratedauinespaed)
(I)Mnmespmdﬁnmaaotthetmatmﬁmmatntedmspeed '

63,2 241 1168 21,90 290 2,89

{2) 75% of the tarque defined in (1)

41,5 2409 172 17,53 s 2N

(3} 50% of the torque defined in (1)

32,1 2454 1174 13,69 357 2,34

(4) 25% of the torque defined in (1)

15,3 2462 1178 9,9 544 1,54

- 2464 17 7,11 - =
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2.1. MAIN POWER TAKE-OFF PERFORMANCE : {continued)
Speed Fuel consumption Specific
Power
Engine Power take—off Hourly Specific Energy
kW rev/min 1/h g/k¥h kh/1
MAXIMUM POWER AT STANDARD POVER TAKE-CFF SPEED {1000 rev/min)
68,7 2086 998 21,99 268 312

PART LOADS (governor control being
{1} Torque corresponding to 85%

setform;dmmpoweratsta:ﬂardpmertake-offspeed)
ofthetorqueai;ma:dmmmreratstandard

power take—off speed

59,3 2105 1007 18,79 - 265 3,16
{2) 75% of the torque defined in (1}

4,6 2126 1017 14,77 27 3,02
{3) 50%0fthetorquedefmed1n (1)

29,6 2140 1024 11,35 321 2,61
(4) 25% of the torque defined in (1)

14,7 2131 1029 8,20 468 1,79
(5) Unloaded

- 2164 1035 7,18 - -

Other results

-Noload,m:dmmmuinespeed:%ﬂrev/min

- Equivalent crankshaft torque at
- Maximm equivalent crankshaft torque

Mean atmospheric conditions

- Temperature : .17°C
- Pressure : 1026 mbar
- Relative humidity : 49%

Maximm temperature

- Coolant : 88°C

- Engine oil :

- Fuel @ 17%C

- Air intake :

106°C

18°C

maximm power at rated engine speed : 290,1 N.m
: 369,1 N.m at 1315 rev/min engine speed
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2.1. MATN POWER TAKE-CFF PERFORMANCE : (continued)

Fuel consumption at varying load

Governor control being set for Governor control being set for
maximum power at rated engine speed maximm power at standard pto speed
at 85% (1) at 50% of 85% (2) at 85% (1) at 50% of 85% (2}
Hourly
consurption 21,90 13,69 18,79 11,35
(1/h}
Specific
standard 290 357 265 321
oconsuption
{g/k¥h)

(1)85%ofﬂmtmemspondhutowdef¢ﬂwpositimofﬂewvmhmﬂlem

(2) 50% of the torque cbtained in (1)

2.2 LIFTING FORCE AND HYDRAULIC POWER
- Date : 9th Nowvember 1987

2.2.1. Power lift test :

= Bypdraulic fluid : see "Fuel and lubricants used in test”

at the hitch point on the frame
Height of lower hitch point
above ground in dosm
position m 250 250
Vertical movement mm 675 695
Maximm force exerted
through full range | <] 51,0 49,5
Carrespending pressure of
hydraulic fluid bar 159 159
Moment about rear
rear axle N.m 61,2 89,6
Maimm tilt angle of
mast over range of lift  degree 20
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2.2.1. Power lift test (continued)
Lifting| mm - - |- - + + + + +
height
(1) 305 250 150 50 0 100 200 300 370 390
at
Lifting| the
force | hitch
point 51,0 53.3 55,9 57.8 58,5 59,2 59,6 60,5 59,8 -
(2) ]
at .
frame 54,5 54,7 54,9 55,0 55,0 54,5 53,8 52,4 51,9 49,5
)i

(1) Lifting height relative to the horizantal plane including the lower link pivot points

(2) The values of force measured are corrected to correspond to a hydraulic pressure equivalent to
90% of the actual relief valve pressure setting or to maximm power delivered by the hydraulic
system, whichever is lower.

2.2.2 Rydraulic power test :

- Tapping point used for test :auxiliary service connection (spool valve)
- Sustained pressure with relief valve open : 187 bars
- Pump delivery rate at minimm pressure : 58,8 1l/min

corresponding o Haximum correspanding to a hydraulic pres-
hydranlic power sure equivalent to 90% of the ac -
tual relief valve pressure setting

Pressure bars 159 163

Flow rate 1/min 49,9 41,5

Power W 13,22 12,90
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2.3. DRAWBAR PERFORMANCE (UNBALLASTED TRACTOR)

- Date and location of test : 13th Movember 1987 — CEMAGREF
= Type of track : Tarmacadam

- Height of drawbar above ground : 0,53 m

= Tyres Front Rear
. Size : 14.9 - 28 20.8 - 38
. Inflation pressure (bars) : 1,6 1,3

- Atmospheric conditions :

- Temperature : 9°C
« Pressure : 1017 mbar
. Relative humidity : 56%

Page 19
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Centre National du Machinisme Agricole, du Génie Rural, des Eaux et des Fovéts
Groupement &'Antony - Division Tracteurs et Travail du sol

CECD TEST OF AN AGRICULTURAL TRACKCR (RESTRICTED OOUE)

Test n°® 6237 Page 21

3. OPTTCNAL TESTS RESULTS
3.1. MEASUREMENT OF EXTERNAL NOISE LEVEL
Date of test : 13th November 1987
Type of sound level meter : BRUEL & KJAER 2209

Type of track : TARMACADAM
Gear : 4 R + WP

Travelling speed hefore acceleration : 25,1 km/h
Sound level : 86 dB(A)

REPAIR AND ADJUSTMENTS DURING TESTS : none
REMARKS : none

Le Techmicien L' Ingénieur Le Chef de la Division
Chargé de 1'essai Responsable de 1'essai Tracteurs et Travail du Sol

/

M. EBCURT, E.[J50 J.F.GOUPTLLON
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Main power take-off test
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