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CAUSES OF DEFECTS OF POWER CHAINSAWS

Zenon Pilarek, Pawet Mielnicki
Pozna University of Life Sciences

Abstract. The article presents results of one-year long mlsiens concerning the main
causes of failures of power chainsaws of variousufacturers. The observations were
conducted at two authorised service repair shopgas found that new chainsaws subject
to free guarantee surveys constituted the highesber of serviced devices. On the other
hand, the principle causes of defects includedfébding system and the body as well as
the piston-crankshaft system (total of 50% of disfecThe smallest number of defects
was recorded in the case of the exhaust systelmwiedl by the starter system and ele-
ments of the work safety. The majority of defeasulted from the application of im-
proper use of operational materials, incorrect esayl inadequate knowledge of users as
well as discrepancies between the intended apialicaf the analysed equipment and real
operational conditions.
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INTRODUCTION

The idea of tree felling and cross-cutting usingrapriate machines is old and goes
back the 19th century. However, it really came tonéy in the 20th century with the
development of various kinds of machines and eqaignfior hand-machine work for
timber harvesting reaching its most intensive dgwelent after the Second World War.
Soon, chainsaws replaced completely hand sawshdnmteantime, various kinds of
machines for tree felling and processing (fellingptis, processors, harvesters) came
onto the market and, at the present time, theitigiaation in forest works is growing
very fast. However, high prices of the more sojptastd equipment cause that in Po-
land timber is still harvested, primarily, with tlaéd of power chainsaws. Thanks to
their versatility, power chainsaws remain toolsathare difficult to replace completely
and despite their shortcomings, they will surelyused in forests for a long time to
come.

Chainsaws can be classified according to varioitsrizr and their considerable di-
versity meets the requirements of frequently veffeent customers. Among the crite-
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ria often employed are: intended use, size (depenofeengine volume), number of
operators, type of the engine, kind of the emplotgad, distance of the tool from the
engine [Pilarki... 2002].

As in the case of all such mechanical equipmemty tiequire a definite scope of
service if they are to work properly and are prémevarious kinds of defects as well
as ordinary operational wear. This study is anngtteto determine the main causes of
failures of power chainsaws employed both by ongingsers for household purposes
as well as by professional workers of enterprisesiering forest services.

The studies involved:

— analysis of guarantee repairs of power chainsaws,

— analysis of post-guarantee repairs of power claavs,

— analysis of the most frequent defects of powaingaws,

— determination of defect causes.

The main criterion adopted to determine the reliighof power chainsaws com-
prised: the type and frequency of defects and li@aks caused by their operation. The
type and kind of damage, age of the equipment amdiitons of operation made it
possible to determine the reliability of individugbups of power chainsaws.

RESEARCH METHODOLOGY

Place of investigations

The study was based on investigations carried btwa authorised dealers of the
Stihl Company at service workshops controlled lgnhThe service workshops, placed
at approximately 30 km from each other, were sitdah areas characterised by similar
natural-forest and climatic conditions as well a®r@mical conditions. Social and
economical conditions prevailing in the region gamumber of agricultural and agro-
touristic farms which utilise the examined groupegfuipment intensively) favour the
development of the discussed branch which causg¢dadbal residents use considerable
numbers of this type of equipment which, in tuind$ its reflection in the number and
structure of their repairs.

Method employed to carry out observations

Investigations were conducted using a questionmagthod for the period of one
year beginning with the 1st of January 2006. ThHsased getting a year-long picture of
service works conducted in the above-mentionedicempoints. The year-long period
of observations made it possible to assess varatiothe intensity of different groups of
equipment utilized for specific jobs.

The performed investigations involved the analydislefects of power chainsaws
produced by various manufacturers and continuossrehtion of their repair in service
workshops. The questionnaire (called ‘repair capd8pared in the form of a table con-
tained the following columns:

— type and kind of equipment (make and model oktipgipment),

— technical data (engine cubic capacity irf,cpower in KW/hpm, mass in kg),
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date of accepting the tool at the service point,

age of equipment,

conditions of operation:

- forest — the equipment used, most frequently tifober harvesting in forests
by professional operators,

« home — the equipment used for various jobs ardb@dhouse and in the garden
by all members of the household,

type of defect.

The basic pieces of information about the manufactuype, model and age of
equipment were gathered from data found on thegatlate. In order to establish the
precise period of use in specific conditions, infation was provided by the owner of
the equipment. The type of damage and the causeelss the course of repair was
consulted with service workers. Questions were alsked about the usefulness of
a given piece of equipment, purposes for whichaswsed, its reliability, effectiveness
and what considerations were taken into accounnwhe choice of a given make was
decided upon.

RESULTS

Table 1 presents data concerning the number ofefbaired tools taking into con-
sideration the classification according to manufearts.

Table 1. Number and percentage share of devicediffefent manufacturers surveyed at the
service points
Tabela 1. Liczba i udziat procentowy adzer podlegajcych obserwacjom z podziatem na pro-

ducentéw
Producer — Producent Pieces — Sztuk Proportion Udziat, %
Stihl 348 66.03
Husqvarna 120 22.77
Partner 24 4.55
Dolmar 9 171
Mc Culloch 6 1.14
Stiga 6 1.14
Jonsered 5 0.95
Dolpima 4 0.76
Solo 2 0.38
Oleo Mac 1 0.19
Shindaiwa 1 0.19
Victus 1 0.19
Total — Razem 527 100.00
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A significant majority of the examined number ofchimes comprised Stihl equip-
ment (66%). This referred to both the number of el®@@nd number of individual tools
and it is quite obvious bearing in mind the fadttthe described investigations were
carried out in the authorised workshops of this gany. Within the confines of the area
under investigations, there are also other autbdrservice workshops of the Husqvarna
Company so it can be presumed that majority of gant of this make finds it way
there. However, despite this fact, nearly one fowt the serviced chainsaws were
products of the firm. During the analysed periodtiofe, authorised Stihl workshops
repaired also equipment of many other chainsaw faaturers, among others: Partner,
Dolmar, McCulloch, Stiga, Jonsered, Dolpima, SeWjch constituted 11% of all the
investigated products (59 pieces) and which dohaste authorised services of their
own.

Taking into account the age of the examined deyitesin be noticed that 290 ap-
pliances, i.e. the most numerous group, did noteadche age of 1 year, in other words
they were subject to the guarantee inspection.ofigh they constituted the most nu-
merous group of these devices, this fact cannogriyymeans, be treated as indicative
of the unreliability of this equipment. In most easthe ‘repair’ consisted in, among
others, regulation of the engine rotations as wasgltightening of the clamping screws.
Additionally, the purpose of the service inspectisrio verify whether the equipment
has been used properly. The observed high intefesters in the survey was due to the
fact that it was carried out free of charge.

Defects of power chainsaws and their causes

In the case of the group of tools of power chairssale performed investigations
revealed that the most numerous among the repelradsaws were the defects of the
feed system — over 26% as well as the piston-craiksystem — nearly 25% of all the
examined chainsaws (Fig. 1).

The feed system comprises the following elemenist fank, strainer with the fuel
filter, fuel pipe supplying fuel to the pump, pungarburettor and air filter. The princi-
pal role of this system is to supply to the engigknders appropriate quantities of the
fuel mixture and air which should ensure a defin@rking conditions of the engine.
An additional task of the system is to provide wight lubrication of individual ele-
ments of the engine because it is oil added to thel ensures its lubrication. The dis-
cussed system plays a very important role in timetfaning of the investigated equip-
ment by influencing the operation of the combusgmgine and possible savings in the
course of its operation. Maintenance of the praqmerdition of the feed system is fun-
damental for good achievements (efficiency) andimbs low fuel consumption.

The following errors made by users are among thim wauses of damages of the
fuel system:

1. Application of inappropriate engine materialimeorrect fuel and engine lubricant

as well as mixtures of wrong proportions.

2. Wrong regulation of the mixture in the carbwett improper number of rotations

of the crankshatft in the engine; inappropriateikdiion of its elements.

3. Poor care of the cleanliness of the equipmenpairticular air filters and fuel;

fouling of the fuel-air mixture; infiltration of di into the engine.
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Feed system
Uktad zasilania

Housing and piston-connecting rod system
Korpus i uktad ttokowo-korbowy

Lubricating system
Uktad smarowania
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Cutting assembly
Zespot tnacy

Ignition and electrical system
Uktad zaptonowy i elektryczny
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Security elements
Elementy bezpieczenstwa

%

Start-up device
Urzadzenie rozruchowe

8

Exhaust system
Uktad wydechowy

Fig. 1. Structure of damages of individual systefngower chainsaws
Rys. 1. Struktura uszkodz@oszczegolnych uktadow pilarek spalinowych

Majority of the recorded defects resulted from tisers’ mishandling or inadequate
knowledge, but in the course of examination, it vaéso found that the cause of the
failure of the feed system (carburettor and itsnelets) was poor petrol quality. The
operator was an unwitting victim of fuel adultechi petrol stations. Fuel contamina-
tion poses a serious danger to engines (Table 8m#far threat is posed by water con-
tained in fuel as it may cause disruptions in &ugply. It is not uncommon for an en-
gine in good state of repair to work unevenly angegience problems with start-ups.
When fuel was poured into a glass vessel, phaditmpozene and water could be ob-
served. Moreover, water found in the fuel may caumstal corrosion. The performed
investigations revealed that the number of repassiting from the occurrence of water
in fuel increased when a given group of devices usexl after a long break in their
usage, for example, the carburettor would breakrdafter a longer break in the use of
the chainsaw.

It should also be mentioned here that a failurena system frequently results in the
damage of another system which is somehow interxied with the first one.

Apart from the feeding system, also the chainsadyband the piston-crankshaft
system frequently failed. The above-mentioned dsfeonstituted nearly 25% of all
repairs of power chainsaws.

The main elements of the chainsaw engine body dieclthe cylinder, one- or two-
part crankshaft casing containing the crankshadt e connecting rod. In turn, the
piston-crankshaft system consists of the followgigments: the piston, one or two
sealing rings, the piston pin with rings blockirigthe connecting rod with a needle
bearing in its head and the crankshaft with a rdikearing on the crankpin, with two
ball bearings and sealing rings on the side pinsetdixed in the crank shaft [Pilarki
przengne... 2002].
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Handling mistakes resulting in damages of the fegstem were the main cause
of the failure of the piston-crankshaft system. Egample, unsatisfactory cleanliness
of fuel filters and air as well as leakages in fhed system were the main causes

Table 2. Impact of fuel harmful components on #wdf system and engine elements
Tabela 2. Wptyw szkodliwych sktadnikéw paliwa ndadzasilania i elementy silnika

Sub-assembly Defekt Symptoms
Podzespot Uszkodzenie Objawy
Fuel pipes damage and breaking of fuel pipes  fuel leaks, difficult engine start up
Przewody paliwowe zniszczenie i gkanie przewodow wyciek paliwa, trudny rozruch silnika
paliwowych
Carburettor jets jet clogging difficult engine start-up, worsening of
Dysze ganikéw zapychanie dysz the engine dynamics

trudny rozruch silnika, pogorszenie
dynamiki silnika

Carburettor membranesdamage of membrane surface, breakimgratic engine work, worsening of
Membrany ganika uszkodzenie powierzchni membran, the engine dynamics
pekanie nieréwna praca silnika, pogorszenie
dynamiki silnika

Combustion chaber build-ups in combustion chamber decline of engine life, tendency
Komora spalania osady w komorze spalania for engine seizure
spadek trwaltci silnika, sktonné¢
do zatarcia silnika

Piston build-ups on piston heads decline of engine life, tendency
Ttok osady na denku ttoka for engine seizure
spadek trwalci silnika, sklonné¢
do zatarcia silnika

Lubrication system build-ups in the connecting-rod-piston decline of engine life
Uktad smarowania system spadek trwaltri silnika
osady w uktadzie korbowo-ttokowym

of impurities finding their way to the engine amdnsequently, causing engine seizure.
This led to costly repairs, usually the replacentérihe piston and cylinder.

In the majority of cases, these types of repaitgllg required replacement of dam-
aged elements, such as: crankshaft bearings, pigtals as well as piston rings. This
type of repair was performed on the highest nunalbehainsaws 3 to 6 years old in the
group of professional chainsaws and more than ésyefaage in the amateur and uni-
versal category of chainsaws.

Similar percentage proportions of repairs in thaltaumber of repaired chainsaws
were observed in the case of the damaged lubritatjstem — 12%, cutting system —
over 10% as well as the ignition and electricaltesys— nearly 10%. The lubrication
system and the cutting assembly are charactefistithe group of power chainsaws
which differentiate them from other tools.

Lubrication is necessary in places where frictidriveb surfaces occurs and, in the
case of the examined group of tools, these areeplat contact of the chainsaw links
with the guide bar which belong to the cutting syst There are two reasons weighing
in favour of cutting the quantities of oil usedltdoricate the chainsaw without, at the
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same time, impairing the condition of the entirdting system: firstly environmental
protection — practically all oil from the chainsawtting surface goes into the soil and
secondly — economy. These two reasons were veey olfte main culprits responsible
for the damage of the lubrication system. For ‘exoit’ reasons, users carried out
improper regulation of the oil pump and applieddus#é from combustion engines, used
gear oil or even edible oil. The above-mentiondsd did not have the required parame-
ters as evidenced in 12% proportion in all defects.

The chain guide and the chain sliding along ittaeetwo elements most exposed to
loads and, at the same time, critical for the wefficiency of the tool. Badly sharpened
or dull chains result in decline of work efficieneynd increase of fuel consumption.
A frequent symptom of improper chain sharpeninger¥ing of the chainsaw during
work. The main cause of this phenomenon is the emdiling off of the limiters result-
ing in uneven sawing of some chain links (somehehtcut too deeply) and this causes
the chain of the saw to jerk. A well-sharpened rliamoves chips better.

It is fair to assume that, quite frequently, defext the cutting system are ‘repaired’
by the user himself. The saw, guide bar and thiekeldrum are those elements which,
when damaged, should be replaced rather than eepaird such replacement does not
require special service equipment but only propetstand some technical skills. Natu-
rally, repairs done at home are not always perfdrpr@perly due to different levels of
technical awareness and knowledge of users. Amatyént mistakes is the replace-
ment by the user of one part without changing asroptart directly connected with the
first one, for example, a damaged guide bar caityedestroy a new chainsaw.

Some elements of the cutting assembly such ashréilkee of the chainsaw (band),
chainsaw escapement and the repelling spur areiat=h primarily, with the user’s
safety. Therefore, they were classified to a sépageoup, namely to the group of la-
bour security which includes also the anti-vibratgystem: shock absorbers, chainsaw
brake, accelerator button lock as well as thedeft right hand protection guard. The
proper technical condition of labour security eletseexerts a very strong direct influ-
ence on the operator’s safety. Labour securitieeptionally important in the case of
this group of machines which are regarded as ortheofnost dangerous §browski
2004].

Chainsaws which were brought to the service worgshkere in continuous use, al-
though they were not fully efficient (for exampligeir brake belt was broken). This
type of defect does not affect directly the operai efficiency of the machine but it
seriously decreases the safety of the operator.

Repairs of the security elements of chainsaws tatest 7% of the defect structure.
It was observed in the course of the performedsdtigations that users became inter-
ested in repairs of these elements which was vecpwaging as it showed growing
awareness and care of users over their own safiethealth.

Apart from the above-described defects, chainsaitls ather defects were also de-
livered to the service workshop. These includedurfes of the ignition and electrical
system — 9.9%, starter — 6.3% and the exhaustreyst&.6%.

Damages of the ignition system comprised mainlysppark plug and the spark cap
with the contact spring. As a result of wear, thelmments are replaced by new ones
and not repaired. At the present time, electrogition systems which, practically
speaking, do not require any service are becomiaigasingly popular.
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The start-up activities initiate the work of thevibe. The component elements of
a starter device include: flywheel (blower), starchets, spring of the starter ratchets,
cable return spring, cable, cable wheel and stadsemg. Depending on the type of
work, the start-up operation can occur quite frediye For example, when the power
chainsaw is used during timber harvesting, its magian be started several time an
hour. So depending on the intensity of the utilatof a given device, a greater or
smaller wear of individual parts of the starter ntale place. Starter cable ruptures or
collector damage were among frequent failures isfsistem. Very often, these defects
were repaired by the operator himself.

The smallest group of failures of power chainsaves whe breakdown of the ex-
haust system — slightly more than 3.5% of all cbaim repairs. The most frequent de-
fects of this system included: burning of the wallshe exhaust pipe as well as loose
mounting bolts causing knocking out holes of thbaesst pipe.

The problem of the assessment of the technicalitondf chainsaws was investi-
gated, among others, by: Ciesielczuk et al. [1988iak and Gorycki [2006], Skar-
zynski [2002 a, b], Stempski [2001] and Tnaski [1995].

Atypical defects

In the course of the performed analyses of chairdsfects and their causes, atten-
tion was also paid to those devices which were dginbto the service point because of
non-typical damages. These were unique defectdtiresrom random events which
are difficult to predict in normal working conditie. Their proportion in the total num-
ber of the repaired chainsaws was small but, dubeio atypical and, at the same time,
interesting nature, they are presented below:

1) fracture of the cylinder at the base — STIHL BI®),

2) fracture of the crankcase casing at the cylird8TIHL MS 270,

3) wear on the crankshaft caused by sealants — BUDY

4) fracture of the crankshaft at the connecting bigdend — 2 weeks after purchase

(factory defect guarantee) — STIHL MS 270,

5) breaking away of the rear handle and the tlerdgtler resulting from the crashing

of the chainsaw by a falling tree,
6) fracture of the crankcase casing and bendinthefguide bar caused by a lorry
running over the chainsaw — STIHL MS 390,

7) breaking off of the spark plug electrode whitick into the piston head damag-
ing the spark plug, piston and the cylinder — STMS& 390,

8) scaling off of the surface of ball bearingstod trankshaft resulting in the damage
of the piston and cylinder — STIHL MS 270,

9) self-acting unscrewing of the bolt fixing thenlheel resulting in the breaking
away of all blades and complete damage of the wh&allHL MS 270.

CONCLUSIONS

On the basis of the obtained results, the follovdagclusions were drawn:
1. One-year old machines brought to the servic&ksémp for guarantee survey con-
stituted the highest proportion of the examinediaks: This group of chainsaws which

Acta Sci. Pol.



Causes of defects of power chainsaws 53

underwent survey was followed by two other groupmnely: chainsaws 2 to 4 years
old (47%) and machines 6 to 8 years of age (28%&rd was a dramatic drop in the
numbers of chainsaws brought to the service workskbich were over 9 years old
which can be attributed to the fact that there warey few machines of that age left
operating.

2. Aregularity was observed in the decreasing @riigns of professional chainsaws
in the total number of the examined machines wggh a

3. The performed investigations revealed that jfs¢esn that underwent breakdowns
most frequently was the feed system and this cbaldttributed, primarily, to the poor
quality and contamination of fuel.

4. Also the chainsaw housing and the piston-craasfksystem turned out to be rela-
tively failure-prone — nearly 25% of all defects.

5. The exhaust and starter systems as well as ptero&the labour security turned
out to be most reliable. Repairs of safety elementsstituted only slightly more than
7% of the repair structure. In the course of thdqumed experiments, users were ob-
served to become increasingly interested in thairegf these elements. It was very
encouraging to see growing awareness and carees$ uwer their own safety and
health.

6. Majority of defects resulted from improper hangland poor knowledge of users
as well as varying degree of their technical awassrand culture.

7. Considerable number of defects also resulteah fiiscrepancies between the in-
tended use of the machine and actual working cimmdit The improper choice of the
applied equipment could frequently be attributeddonomic factors.
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PRZYCZYNY USZKODZE N t ANCUCHOWYCH PILAREK SPALINOWYCH

StreszczenieW pracy przedstawiono wyniki rocznych obserwagjiydzicych gtéwnych
przyczyn uszkodzetancuchowych pilarek spalinowych adych producentéw. Obserwa-
cje prowadzono w dwoch autoryzowanych punktach avagzych. Stwierdzonaose naj-
wieksz grupe serwisowanych uedzei tworzyly pilarki nowe podlegage bezptatnemu
przeghdowi gwarancyjnemu. Natomiast gtéwne przyczyny osize dotyczyty uktadu
zasilania oraz korpusu i uktadu ttokowo-korbowel@zZnie 50% uszkod#g¢. Najmniej-
sz liczba usterek odznaczatyesiuktad wydechowy, a naginie uradzenia rozruchowe
oraz elementy bezpieargwa pracy. Wikszasi¢ uszkodzé wynikata ze stosowania nie-
odpowiednich materiatow eksploatacyjnych, ztej absl niedostatecznej wiedzyzyt-
kownikéw, a take z rozbienosci pomidzy przeznaczeniem widzenia a rzeczywistymi
warunkami pracy.

Stowa kluczowe:pilarki spalinowe, przyczyny uszkodzenaprawy
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