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INTRODUCTION 
When t h e  f i r s t  of t h e  F M C  220 C A  t r a c k e d  skidders were in t roduced i n t o  Australasia, 
t hey  showed promise as h igh product ion  machines bu t  overseas experience had ind ica ted 
t h a t  associated w i t h  h igh p roduc t i v i t y  were  h igh t r a c k  maintenance costs. The 
Harvest ing  Research Div is ion  of CSIRO, Austra l ia,  i n  associat ion w i t h  L I R A ,  
i n i t i a t e d  a regular  survey o f  F M C  owners t o  co l l ec t  i n fo rma t ion  on t r a c k  l i f e ,  
maintenance problems and p roduc t i v i t y .  The survey invo lved eleven machines i n  
Austra l ia,  and seven i n  N e w  Zealand, most  o f  wh ich  were working i n  d i f f e ren t  
te r ra in ,  so i l  and stand condit ions. The resu l ts  were summarised and repo r ted  back t o  
the  part ic ipants.  

This repor t  rev iews some o f  t h e  maintenance and operat ional  f indings of t h e  survey. 



TRACK SYSTEM 
The ma jo r i t y  o f  repor ted maintenance problems w i t h  the  F M C  have been w i t h  the  
t r a c k  system and i t s  components. 

The F M C  has a unique t r a c k  design. The tors ion  bar suspension al lows independent 
movement  o f  t h e  road wheels w i t h i n  a f lex ib le  t rack .  The f lex ib le  t r a c k  can con fo rm 
t o  t h e  contour o f  t h e  ground, wh ich  increases bo th  the  t r a c t i o n  and po ten t i a l  t r a v e l  
speed o f  t h e  machine, wh i le  i t s  l ow  and balanced weight  d is t r ibu t ion  gives a be t te r  
power t o  weight  ra t io ,  t han  mos t  o ther  skidding machines. 

The operat ing l i m i t s  o f  t h i s  t r a c k  design are  no t  widely understood. When there  has 
been a combinat ion o f  fas t  t r a v e l  speeds, and heavy loads, i n  rough ground 
condit ions, t r a c k  component fa i lu res  have occurred. 

TRACK LIFE 
Track l i f e  has been one o f  t he  ma jo r  uncer ta in t ies  i n  t h e  FMC's  per formance and t h e  
study, w i t h  a range o f  1100 - 3000 machine hours, has given no c lear  ind ica t ion  o f  what  
i s  a rea l is t ic  value. It should be expected t o  vary w i t h  operat ing condit ions, y e t  t he  
study data has shown no s ign i f i cant  cor re la t ion  between terra in,  ground condit ions 
and t rack  l i f e .  It has shown t h a t  machines owned and operated by  cont rac tors  have 
a s ign i f i cant ly  b e t t e r  t r a c k  l i f e  than  company machines. 

Track  l i f e  can be extended by  revers ing the  t r a c k  chains and sprockets. This has been 
undertaken between 700 and 2300 hours and has usually inc luded rebui ld ing t h e  road  
and id le r  wheels, rep lac ing worn  t r a c k  bushings, and bui ld ing up the  wear surfaces 
on the  t rack  plates. Prov id ing t h e  t r a c k  chains and sprockets are  tu rned be fo re  t h e  
max imum wear to lerances are  reached, a 50% increase i n  t r a c k  l i f e  can be expected. 
The road and id le r  wheels can be b u i l t  up and used w i t h  a new t r a c k  chain, p rov id ing 
the  outside l i p  o f  t h e  wheel  has a m a t e r i a l  thickness greater  than 3 mm.  Any less 
than th is  and they  may  be t o o  t h i n  t o  bu i l d  up and w i l l  crack. The t r a c k  p lates can 
also be used w i t h  a new cha in  b u t  t he  wear areas on the  peg and p l a t f o r m  would 
need bui ld ing up. 

Dur ing  t h e  study, an improved t r a c k  shoe and sprocket design was in t roduced which  
was expected t o  increase t h e  l i f e  b y  up t o  50%. Recent ly  t h e  FMC Corpora t ion  have 
also increased the i r  t r a c k  war ran ty  t o  2000 hours o r  t w o  years. B o t h  of these changes 
have made t h e  data  f r o m  t h e  study o f  h i s to r i ca l  in teres t  only. 

TORSION BARS 
The tors ion bars i n  the  t r a c k  system have been t h e  source o f  t h e  most  consistent 
mechanical  problems, and adverse comment  on t h e  mechan ica l  re l i ab i l i t y  o f  t h e  FMC.  
F r o m  t h e  data col lected,  it has n o t  been possible t o  assess whether the  fa i lures have 
been operator, mechanic o r  component re lated.  Inconsistency o f  t h e  repor ted fai lures, 
i n  te rms  o f  physical  numbers, t i m e  span and machine ident i ty ,  does ind ica te  t h a t  mos t  
have been e i ther  operator  or  mechanic re lated.  Most  o f  t h e  to rs ion  bar fa i lures can 
be a t t r i bu ted  t o  one or  m o r e  o f  t h e  fo l lowing fac tors  : 

- an inadequate maintenance t ra in ing  programme. 

- operators cont inu ing t o  use machines w i t h  broken tors ion  bars. 
This increases t h e  load on t h e  remain ing bars and shortens 
the i r  l i f e .  It has n o t  been unusual f o r  machines w i t h  t w o  or 
more  broken tors ion  bars t o  cont inue being used as t h e  operator  
d id  no t  know, or  cou ld  n o t  recognise t h a t  bars had broken. 

- a combinat ion  of heavy loads together w i t h  h igh speed t r a v e l  
over rough surfaces. I n  p ine plantat ions, it is  suspected t h a t  
fas t  t r a v e l  over stumps is  a major  contr ibutor .  

- the  markings on t h e  bar  a re  no t  su f f i c i en t  f o r  ready and 
accura te  i den t i f i ca t i ons  o f  l e f t  and r igh t ,  nor  are  the  markings 
on the  bar  and road  a r m  b racke t  su f f i c i en t l y  bo ld  fo r  accura te  
ident i f i ca t ion ,  and tors ion  bar  al ignment. 

- t h e  bars are  to rs iona l ly  stressed f o r  e i ther  l e f t ,  or  r i g h t  hand 
mount ing  and mus t  be mounted i n  t h e  d i rec t i on  they a re  stressed. 
The co r rec t  a l ignment  o f  rep lacement  bars i s  also c r i t i ca l .  

It has no t  been pcssible t o  i d e n t i f y  any single fac to r  w i t h  regard  t o  to rs ion  bar fa i lures 
bu t  a l l  o f  the  above are  known t o  have cont r ibu ted t o  past problems. 



OTHER TRACK COMPONENTS 
Mechanical  problems with o t h e r  components  of  t h e  t r a c k  sys t em have  also occurred  
but  t h e s e  cannot  be  considered t o  be  a par t icu lar  problem. Changes  and improvements  
in t h e  t r a c k  design have  e l iminated  some,  while o the r s  have  been  mechanic  or  
opera tor  re la ted .  

OTHER COMPONENTS 
Major fai lures have  occurred  wi th  t h e  f ina l  drives, t ransmission,  t o rque  conver tor ,  
engine and differentials .  The re  is no consistency in t h e  type  of fa i lure  s o  i t  has  not  
been possible t o  de t e rmine  whe the r  t hey  a r e  opera tor ,  mechanic  or  design re la ted .  
These  problems a r e  by no means  unique t o  FMC's. The component ry  i s  t h e  s a m e  as 
t h a t  used in a var ie ty  of  o the r  machines ,  a l l  of which exper ience  similar  problems. 

MACHINE MODIFICATIONS 
Although t h e  FMC skidder i s  a purpose-built  machine,  i t  has  not  been suff icient ly 
robust  t o  withstand New Zealand opera tors ,  part icularly in operat ions where  t h e  
owner is not  pa r t  of  t h e  c rew.  The most  common modificat ions have  been : 

- pro tec t ive  guards  f o r  t h e  hydraulic  reservoir  and t h e  winch. 

- a th i cke r  guard p l a t e  for  t h e  rad ia tor .  

- reinforcing of t h e  blade,  blade r a m  guards and t h e  arch.  

- s t rengthening  of t h e  s ide  panels  and belly guard. 

- extensions t o  t h e  exhaus t  pipes t o  vent  t h e  exhaust  gases  
skyward,  ins tead  of i n to  t h e  f a c e s  of those  breaking out .  

OPERATIONAL ASPECTS 

At  t h e  t i m e  t h e  FMC was  f i r s t  in t roduced t o  t h e  Australasian marke t ,  the i r  reputa t ion  
was  t h a t  of being t h e  answer  t o  a l l  diff icul t  logging conditions. 

Production and/or opera t ional  d a t a  ga the red  during t h e  s tudy was  l imi ted ,  but  s tudies  
in New Zealand have  shown t h a t  in idea l  condit ions in old crop  P. r a d i a t a  with a 
p iece  s i ze  of 3.5 m3, i t  c a n  produce  up t o  600 m-5 - 650 m 3  per  day in typica l  t r a c t o r  
o r  skidder country,  with an  a v e r a g e  haul d is tance  of 200 metres .  

The  indicat ions a r e  t h a t  t h e  FMC will not  be  compe t i t i ve  in al l  applicat ions,  nor is i t  
reasonable t o  suggest  t h a t  i t  should be. The  avai lable d a t a  has  shown t h e  FMC t o  be 
superior  t o  o the r  ground based equipment  in wet  swampy a reas ,  and margina l  hauler  
country.  It  a lso has  advan tages  where  t h e  requi rement  t o  minimise envi ronmenta l  
damage  i s  paramount.  Some  of t h e  f a c t o r s  t h a t  have  an  impor tant  inf luence on t h e  
productivi ty of an  FMC a r e  : 

- t h e  FMC is  a skidder,  not  a t r a c t o r ,  and should be used a s  such. 
The blade has  been  designed for  utility use and not for  heavy 
pushing and excess ive  use of i t  should be avoided wherever  
possible. The  machine  o p e r a t e s  bes t  when bu t t  pulling 
direct ional ly fe l led  t imber  downhill with a minimum of winching. 

- opera tor  t ra in ing  is c r i t ica l .  The  best  ope ra to r s  a r e  o f t en  those  
who have  had no previous t r a c t o r  experience.  "Trac tor  a t t i tudes"  
in par t icu lar ly  a r e  hard  t o  overcome.  

- a p reven ta t ive  ma in tenance  p rog ramme is impor tant .  This 
requires a g r e a t e r  deg ree  of  ope ra to r  c o m m i t m e n t  and 
knowledge t h a n  mos t  o t h e r  ground based equipment.  



- pre-tracking, if permitted, allows better utilisation of the 
FMC1s potential travel speed. 

Planning for an FMC operation can be more innovative than for most other ground 
based equipment. It is essential that the planner be able to recognise both the 
abilities and limitations of the machine if it is to be used to best effect. The 
FMC will not be cost competitive against tractors or skidders on easy country, 
or short haul operations, but can be used to good effect in marginal hauler or 
difficult terrain where other ground based options are limited. The faster travel 
speeds can be used to offset a longer haul distance, w i th  a corresponding decrease 
in road density. It can also be used to scout haul to a larger .extraction unit, or 
to reduce roading density by using it as a secondary extraction machine. 

CONCLUSION 
The FMC has proved to be a high maintenance cost machine when compared to 
tractors and skidders, but this cost should not be considered in isolation. Some 
of the factors that have contributed to this reputation have been: 

- the FMC1s "go anywhere, do anything" reputation has been 
interpreted too literally in many cases. 

- like all machines that have a high capital cost, planning 
must be of a high standard to achieve the extra production 
potential, and must recognise both the ability and limitations 
of the machine. 

- the FMC is a high speed skidder, not a tractor, and should 
be used as such. 

- the track system, although outwardly resembling that of 
a tractor, is unique and requires different operating and 
maintenance skills. 

- regular maintenance, particularly to the track system, is 
critical. 

There is some justification that the FMC skidder is a high cost machine (NZ$292,000 
December 1983) but this must be balanced against the high production capabilities, 
and the maintenance costs that have been incurred through a lack of knowledge 
and understanding of the track system. 

The prevailing attitude of most FMC operators is "yes, it is a high maintenance 
cost machine, but it is also a high producer so we can live with the cost". 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


