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The per formance o f  a chainsaw, regardless o f  
power, is  st rongly inf luenced by the  cu t t i ng  
e f f i c i ency  of t h e  chain used. This e f f i c iency  
i s  determined by - the  chain type, t h e  qua l i ty  
o f  t h e  construct ion mater ia ls,  and the f i l i n g  
technique of t h e  user. 

Mos t  chain is  made of heat  t rea ted  a l loy  s tee l  
w i t h  a t h i n  layer o f  chromium p la t i ng  on top  
o f  each cut ter .  Regardless o f  brand, the  l i f e  
o f  a chain i s  dependent on the  appl icat ion it 
is  used in, and the  care and maintenance i t  
receives f r o m  t h e  operator. 

I n  an e f f o r t  t o  improve the  durab i l i t y  and 
e f f i c i ency  o f  chainsaw chains, some companies 
have appl ied d i f f e ren t  mater ia ls  and t rea tmen t  
processes t o  the  cutters. This repor t  looks a t  
t w o  such chains, and summarises the  resul ts  o f  
L IRA'S t r i a l s  w i t h  them. 

L I R A  a c k n o w l e d g e s  the a s s i s t a n c e  o f  R o t o r u a  
C h a i n s a w  a n d  Mower C e n t r e ,  R o t o r u a ,  Saw  
S e r v i c e s  L t d . ,  R o t o r u a  f o r  s u p p l y i n g  t h e  
c h a i n s ,  N.Z. F o r e s t  S e r v i c e ,  W h a k a ,  f o r  
p r o v i d i n g  t h e  t e s t  l o g s  a n d  C .  B l a c k w e l l ,  
R o t o r u a ,  who d i d  the f i e l d  t e s t i n g .  

Controlled testing of chainsaw chain 

THE CHAINS 
A l l  chainc were brand new when rece ived and had t o  be mod i f i ed  t o  f i t  a 15"(38.1 c m )  bar. 
As t w o  o f  t he  chains were in t roduced speci f ical ly  fo r  evaluat ion purposes, no cost  comparisons 
between t h e m  was possible. 



Chain No. 1 was an A2 C a r l t o n  3/8" p i tch ,  .058" gauge, super chisel chain wh ich  had 
undergone a t i tan ium-carb ide hardening process. The Wi l l iams Company, U.S.A. were 
market ing  it as superchain and c la imed  t h a t  t h e  hardening extended chain l i f e  w i t h  a 
balanced layer  o f  ha rd  carbide appl ied t o  the  wear sur face o f  t he  cut ters.  It was 
del ivered w i t h  the  co r rec t  35O t o p  p l a t e  angle and .025" dzpth  gauge sett ing. The 
C a r l t o n  Company, U.S.A., do n o t  endorse the  Wi l l iams hardening process. 

Chain No. 2 was an Oregon chain, 3/8" p i tch,  -058" gauge which had 4.5 m m  x 3.4 m m  
tungsten carbide t i ps  instead o f  t h e  no rma l  cut ters.  These t ips  fo rmed  a sol id c u t t i n g  
face unl ike t h e  convent ional  c u t t e r  ( re fe r  diagram) and were set a t  a l o 0  angle. The 
depth gauges were -030" below t h e  c u t t i n g  edge. 

-Cutter side plate 

Standard chisel chain Tungsten tipped chain 

Fig. 1 - Diagram of two different cutter types 

Chain  No. 3 ,  inc luded as a contro l ,  was an Oregon 73LP chisel  chain w i t h  3/8" p i t c h  and 
-058" gauge. The t o p  p la te  angle was set  a t  35O and depth gauge .025". The Oregon 
chain was selected as a con t ro l  because it was considered by  re ta i le rs  t o  be t h e  one most  
commonly used by  loggers a t  t h e  t i m e  o f  t h e  t r ia ls .  

THE TRIALS 
A two-pronged approach was taken  t o  tes t i ng  t h e  c h a i ~ s ,  t h e  f i r s t  step being t o  evaluate 
t h e m  under cont ro l led  condi t ions and mon i to r  speci f ic  operat ing character is t ics,  and t h e  
second t o  p u t  t h e m  through a m o r e  comprehensive t r - ia l  i n  a product ion s i tuat ion.  Each 
chain was we l l  lubr ica ted and r u n  i n  before  t h e  tes t ing  began. 

The cont ro l led  tes t ing  involved fe l l i ng  and del imbing a 26 year o ld  3 1  c m  b u t t  d iameter  
pinus rad ia ta  w i t h  each cha in  then  c u t t i n g  a series o f  450 discs per chain. A t  50  disc 
in terva ls  cu t t i ng  speeds were moni tored by  recording t i m e  against cross-sectional area 
fo r  f i v e  cuts. Dur ing  the  f i r s t  20 discs, t h e  th ree  c u t t i n g  techniques, namely - downcuts 
(pul l ing chain); undercuts (pushing chain); and bore cuts, were t r i e d  and per formance 
assessed accordingly. The res t  o f  t h e  cont ro l led  tes t ing  was done using the  downcut  
technique. The same 62 c c  chainsaw was used f o r  a l l  th ree chains tested. 

T o  avoid any variance i n  f i l i n g  techniques, a l l  chains were machine sharpened before the  
f i e l d  t r i a l s  were undertaken. 

The f i e l d  t r i a l s  were ca r r i ed  out  i n  Kaingaroa Forest  on t h e  skids o f  a c lear fe l l ing  
operat ion i n  s ix ty - f i ve  year o ld  p. corsican. The chains were used on a 77 cc  chainsaw 
w i t h  t h e  same 15" (38.1 cm)  bar. Each chain was studied i n  deta i l  f o r  one day's c u t t i n g  
then l e f t  w i t h  the  operator  u n t i l  worn  out. 



RESULTS 

The results of the controlled tests are shown in Fig. 2. 

Fig. 2 - Results of controlled tests 

++ DC= Downcut; UC = Undercut;  BC Borecut 
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STAGE A TYPE OF TESTING CUTTING RATE cmZ/seq 

No. o f  c u t s  No. o f  c u t s  Type o f  Wi l l i ams Tungsten Oregon 

sampled completed c u t  * superchain t i p  cha in  c h i s e l  c h a i n  

10 10 DC 47.7 26.7 61.4 

5 15 U C 54.4 21.5 61.5 

5 20 B C 45.5 21.1 56.1 

5 5 0 DC 54.5 - 57.4 

5 100 DC 59.7 - 48.1 

5 150 DC 58.2 - 64.7 

5 200 DC 59.1 - 52.7 

5 250 DC 55.5 - 49.5 

5 300 DC 54.7 - 49.7 

5 350 DC 52.6 - 52.4 

5 400 DC 60.5 - 45.2 

5 450 DC 55.0 - 46.7 

- 

AVERAGE CUTTING RATE cm2/sec 54.8 23.1 53.8 

# 

Due to excessive vibration, and severe kickback reaction when executing borecuts, 
the tungsten tipped chain tests were abandoned after 20 discs. The slow cutting 
rate  - 43% of the other two chains - and finely ground chips produced indicated that 
the tungsten tipped chain was-not suitable for use in softwood. When tested in a 
eucalypt log later, the chain's performance improved by 38% but it was still 40% 
slower than the Oregon under the same conditions. 

b 

The cutting performance of the Williams superchain started 22% slower than the Oregon 
but by the 100th disc, it was 19% faster. Throughout the remainder of the controlled 
test,s, the superchain maintained a higher average cutting rate  and finished up 1 cmz/sec 
faster overall. Compared to the Oregon, an increased level of vibration was evident 
when using the superchain and the shorter, more jagged chip produced suggested that 
fibre shatter was occurring. Otherwise, it handled well in all three cutting techniques 
used. 

The Oregon chisel chain cut smoothly from the outset and was efficient in all three 
cutting methods. During the tests, a greater fluctuation in cutting rate  was noted with 
it and as the number of discs cut increased, performance slowly tapered off. A longer 
more cleanly sliced chip was produced with the Oregon chain. 

As the tungsten tipped chain did not perform satisfactorily in the controlled tests, it 
was not included in the field trials. Machine sharpening the other two chains prior to  the 
field trials proved to be a mistake and consequently both needed hand filing soon af te r  
starting. A summary of the data from the one day studies is shoiwn in Fig. 3. 



Fig. 3 - Summary of study on two chains 

* Times expressed i n  1 0 0 t h ~  o f  a minute 

Over an average cross-sectional area of 25.7 cm, the Williams superchain had a cutting 
rate  of 59.6 cm2/sec. This was marginally above the Oregon chisel chain which had a 
rate  of 59.5 cm2/sec. over an average cross-sectional area of 23.4 cm. During the study 
the Williams chain was observed cutting into the surface of the skid fourteen times while 
the Oregon cut dirt sixteen times. To determine the comparative life of each chain, 
they were both left  with the operator t o  use until worn out. 
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BRAND OF CHAIN WILLIAMS SUPERCHAIN 

T o t a l  Ave. Ave. Obser- C u t t i n g  

Element t ime  t ime* diam v a t i o n s  r a t e  
cm o f  diam cm2/sec 

Downcut 27.75 .16 26.0 160 62.1 

Undercut 1.57 .07 16.3 19 43.8 

Borecut  .23 .12 26.0 1 68.1 

Angle c u t  .50 -25 36.0 2 70.7 

Down and 
3.53 .25 32.9 14  57.1 

undercut  

Down and 
1.11 .28 25.7 3 29.2 

borecu t  

T r i m  20.95 .17 - - - 
I d l e  46.60 .21 - - - 

Jammed .47 .47 - - - 

Stopped 247.46 3.87 - - - 

F i l e  c u t t e r s  12.76 1.82 - - - 
F i l e  drags 4.95 2.48 - - - 
Produc t ion  

69.25 34.63 - - - 
de lays  

The Williams superchain worked a total of 27.5 hours and was considered worn out when 
the cutter side plates were filed down to  an average of 4.4 mm lons. The Oregon chisel 
chain operated for 25.4 hours before breaking and a t  that stage, cutter side plate lengths 
averaged 5.2 mrn. Although the study results indicate slightly better performance from 
the superchain, the operator in the field trials preferred the Oregon chain because, towards 
the end of the trial, it held its cutting edge longer. 

OREGON CHISEL CHAIN 

T o t a l  Ave. Ave. Obser- C u t t i n g  

t ime  t ime* diam v a t i o n s  r a t e  
crn o f  diarn cm2/sec 

16.73 .13 23.1 130 63.4 
.98 .O? 16.4 11 45.2 

.ll .ll - - - 

1.42 .47 35.7 3 49.4 

4.67 .23 27.3 20 44.9 

.28 .28 27.0 1 34.1 

19.86 .20 - - - 
33.49 .18 - - - 

1.34 .45 - - - 
159.18 "3.62 - - - 

8.14 1.63 - - - 

2.05 2.05 - - - 

183.96 91.98 - - - 

4 

Ave.cut t ing r a t e  cmZ/s 59.5 TOTAL TIME 437.13 

CONCLUSION 

t 

Ave. c u t t i n g  r a t e  cm2/s 59.6 

It was considered that the tungsten tipped chain was not suitable for use in exotic 
softwoods. 

Overall, the Williams superchain did have a higher cutting speed than the Oregon but 
this was offset by its lack of cutter-edge durability during the latter stages of the trial. 
Unfortunately, the direct comparison of life between the two chains was not possible 
once the Oregon had broken. It was felt that the titanium carbide hardening process 
did not signi-Picantly increase the life of the Williams superchain and the additional cost 
of applying the hardening would be difficult to justify. 
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For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


