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Maintenance of blades 

Band blades cut more effectively if they are subjected to 

suitable treatment before being fitted onto the relevant sawing 

machines. Special tools are absolutely necessary for bla~e 

treatment. /my failure to take thes~ precautions will rem•lt 

in serious production losses and unforeseen rises in costs. 

Blade treatment i£ carried out in the same w~ for all types of 

band saws. However, the maintenance of log-sawing blades entails 

mor~~ work and requires rr.ore time because the size of the blade is 

larger. In the following pages a brief description of each parti

cular process is given as well as a list of the auiiliary tools 

re~~ired for each operation. In this description, the various 

maintenance orerations are set out in thP. order that appears to be 

most suitable for the purpose; it is clear, however, that it need 

not be followed to the letter. 

Rather, each operation should be perfonned after inspecting 

the blade, hence taking the necessary steps. 

Cleaning and inspecting defects; 

t:liminating cracks; 

Welding or br<zir.g the blade; 

Checki.ng blade flatness (levelling); 

Straightening the back of the blade; 

Tensioning; 

Swa..ge setting or spring se:tting of the teeth; anG. 

Sha;.·pening the teeth. 

The work erivj ronment 

All the maintenance operations should be perfonned in a large 

ar.d well-lit workahop (F.;.g. 1), with eno1 .gh room for the machines 

and blade q~orage. Blades that are reaiy or are being serviced 

should be stored in such a w~ so as nrt to hinder the movements of 

the personnel i::i. cha.rge of hl~ne main~en,qnce and preve"1 t. rl::t."'1-i.P"e 
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eitter to •hp workll1en or to the blades. Th~ s~o? should be prcvided 

with wood flooring, in order to ·;>revent damage to b-;.ades during 

maintenance, ma.kinl"' sure it is always clean and not slipery. 

Fig. 1: The work environment 

The following equipment shoulc be incluced in the waintenance 

shop: 

A) Straightenin~ bench; 

B) ~harpening machine (two types); 

c) Automatic swaging devices or equipment for manual swa~ing or settin~; 

D) Brazing or welding machine ;.;i th relevant tools; 

E) Hand lever shears for cutting the blades; 

F) Tool cabinet; 

G) Blade rests. 
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Cleaning and inspection of defects 

These operations can be best performed if they are carried out 

on the same bench on which the blades are straightened out and 

tensioned. Remove any saw d~st deposits present on the blade; 

if it is possible, do this as soon as the blade is removed 

from the machine, namely, when the sawdust is still moist and can, 

therefore, be removed easily. Alternatively, wet the blade with 

crude oil and pass a steel scraper across its whole length. 

Make sure, however, that no transversal scrape-marks are pro

duced in the blade because this may eventually lead to the formation 

of cracks. 

Clean also the tooth hollows since any chip residues present 

there may set on the grinder during sharpening. A medium-hard 

brush is recommended for this operation. 

Cracks 

Check whether there are any cracks in the blade, preferably 

th.~ough a magnifying glass. If there is only a limited numl:-er of 

~racks and their depth does not exceed a few millimeters, they 

can be eliminated through filing. One can ejther u~e a rO'..md file 

or grind the hollow of the tooth right down the wholF length of thP, 

crack (Fig. 2). 

Pig. 2: Bottom of tooth after elimination of 
crack by mP..ans of filing. 
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In order to prevent isolated cracks from e:xt~nding to depths 

exceeding 8 nun, a hole with a Jiameter of approximately 3 mm can 

be made at the enl of the crack. Howeve~, if the cracks are uunero~~ 

and deeper than this, the blade should be serrated anew. Longer 

isolated cracks can be eliminated thr~igh "stitching'', as described 

in the sect ion "crack welding", or through rewelding. 

Brazin' with heated tools 

The brazing of a bJ.ade requires a considerable azr.ount of time 

and, above all, utmost care. If care is not taken, this operation 

will have to be repeated shortly afteIVards. 

The brazing equipnent consists of: 

- Tool-heating forge or furnace 

- Bre.zing machine 

Brazing tools (two units) 

- Deoxidizinb solder 

- Chamferer- or file: chamfering device 

- Scriber 

Vernier gauge 

- Ba..,,( square 

Hand lever shea:.i·s 

Forging gun 

- Weld filing rest 

- Varioue1 files 

- Micrometer 

The blade should be marked off and cut exactly where it is to be 

soldered; in order to do this, use the scriQer, the square and the 

hand lever shears. 'lbe ends of the blade should be chamfered ei the-r 

through a sui t:.llle machine or manually through a. file and the relevant 

device. This operation should not result in a sharp edge; the chamfered 

end should instead be left with a thickness roughly equa"!. to one tenth 

of the orig~nal olaAe thickness (Fig. 3). The length of the chamfer must 

be t.en times the thickness. 
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Cleanliness is of material !M.rtctance for obtaining satisfactory 

results. Do not touch tl:e chamfered ends with your fingers er with 

objects that may foul the surfaces. 

Fig. 3: Chamfering 

The deoxidizer is need~d in order to remove any oxide residues and 

to obtain a better distribution of the solder during ">ra~ing. 

The best is pure borax, finely powdered. and dissolved in clean 

water, having the consistency of a paste. This pa::;te is then spread 

on the blade chamfers by means of a small piece of wood. Deoxidizer

containing solders are now also available on the market. Alternatively, 

diluted hydrochloric acid or a distilled water-saturated zinc chloride 

solution ~an be employed. 

Pl..J.Ce the ends into the welding machine (Fig. 4) resting them 

firmly against the grip, and fix them in this position by means of 

the set-screws. Then use a vernier gauge or another similar in~tru

ment to check whether the pitch of the toctn near the w~ld io 

positioned rightly. The solder should be cut in such a w~v as to 

exceed the width of the blade by 5 mm on each side. 
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Fig.~: Welding machine with blocking 
device 

Its width should, furthermore, e~ceed the overlap by 1 mm. Clean 

th~ strip of solder with emery cloth, then cover it with the 

deoxidizng paste. <:nee the strip is clean, do not touch it with 

your fingers. It is best to handle it through tweezers or holding 

it by the edges. 

Lift the upper end with a screwd.ri vcr or some other simiJ.ar 

tool and introduce the solder strip into the overlap slit, making 

sure it protrudes to the extent specified above. Heat the tools 

in order to reach a suitable temperature for brazing - usually 
0 900 C - wtien the irons turn a pale cherry-red and place them on the 

spots to be welded, on top and under the blade; before doing this, 

however, remove any red-hot shavings and scale that may be present 

on the tools. The welding device should be adjusted in such a wa;y 

that the upper surface of the bottom tool is perfectly aligned with 

the top of the table (or bench) and, therefore, with the lower part 

of the blade. Sometimes it is difficult to spot immediately the 

exact position in which ~h~ tool must be set. In this case, lift 

the overlap poin~ slightly with a screwdriver, inserting it between 

the blade and the table and extracting it as soon as the desireJ 

~osition for the tool is founi. Quickl~ position also the upper 

tool ~nd tighten the ccrew located at the centre of the ~razing machine. 
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The clamps that are nearest to the traze sh.:'lllld be loos0 ned irmnediate

ly so as to enable the blade to stret~h uniformly without being de

formed by the heat. Unless this precaution is taken, the stress 

which dE:velops in the blade may 'fell deform the weld. 

Heat-resi~ti~ steel tools are rec011111ended since RcalP iR 

less likely to form on the surface of these tools during repeated 

heating processes; more welding operation can thus be effected 

before the levelled supportin surface is worn. '1'he tools may be 

worn after four or five applications. 

On the other hand, flatness and evenness of the supporting 

surfaces of the tools i~ essential, because this is the only way to 

apply pressure cm~formly over the whole surface of the braze. 

As soon as the tools have cooled off and recovered their 

original colour (black), loosen the screw at the centre of the 

brazing device and remove the blade. If the;.;a precautions are not 

taken, temper brittleness occurs in the brazed area, with the ensuing 

fractures. 

If the tools stick to the weld, remove them with a strong hanuner

blow delivered in the direction of the braze, in order to avoid the 

risk of reopening it. Remove any impurities that may be present 

on the braze with a cloth soa.ked in crude oil. If these instrudions 

ere followed, ... hP. br::ize obt.1i!1~i ,,•il 1 not bn, too r;oft <l.'1r1 i-:il 1 prA

serve its mech2nical characteristics. 

Flat-fi. lint; of brazes 

Flat-filing can be carried out suitably on the straighteninp, bench 

(on which both sides of the bal~e can be filed), placing the blade on top 

or under the bench depP.ndin~ on the side which requires tooling. 

A good bearinp, surface for this operation may be supplied by a simple 

steel plate 35-50 cm long, 3-5 nun ttick and only a few centimeters wider 

than the balde, which should be bent slightly so as not to strain the 

bl&d~. Rest the steeJ plate Oi1 the bench and f:ix the blade onto it by 

means of two clamps, as shown in Figure 5. 

l 
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Fig 5: Fili;ig af~er brazing 

Remove scale and incrustatior.s from the brazed section of the 

blade, then use a file to remove the solder dischar~ed by the chamfer 

and even out the thickness (roughing). Machine the brazed section 

in a rolling mill several time~ until it is flat all over, then 

perfect this operation vith light hammer-blovs. 

The use or tr.e hammer, hovever, (Figures 6 and 7) should be 

restricted to a minimt:m; hammers, in fact, produce "imprints" that 

cause the blade to vibrate and may be dangerous insofar as they can 

lead to cr~ck formation. 

I 
.. __ . _ __J l--·-··----·· ···---------J 

f'ig. 6 Fig.7 

Hammer samples 
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Once the brazed section is filed, make sure its f:nal thickness 

is virtuall~r equal to that of the band. 

Should dark spots, due to depressions, annear in the relevant 

area durin~ the ~inal filin~ operatio~, flatten the braze with the 

rolling mill rather than vith the fiie so as not to reduce the 

thickness of the relevant area too much. 'W:len flatte~ing is com

pleted, t~r..sj_on ~he velded secti0n, making it even vith the rest of 

the blade. If you are not satisfied with the va.y th~ blade looks 

a~er brazing, you are vell advised not to remove any visible solder 

residue~ from the tlade. As long as the blade is e~ually thick 

along its vhole length, these aesthetic olemishes are of no imnortance 

whate•er for practical purnose. The to0th located at the height of 

the veld should not be fl~ttened or set. This, hovever, doP.s not 

mean that it shoul<l be hammered dovn or removed - as is o~en done 

without any good reason. 

Electric brazing 

Brazin~ by means of an electric ~r~zinll machine, is 

more desireable than convent~onal brazin~, because it does not re

quire the use of brazing tools which are hard to handle. However, 

it can be employed only for blades that are limited in width. 

The dressing oi the blade is done in the same vay as in the 

conventional welding nrocess. 

Cha.111"er the ends of the blade, then fix them vi th t~e clamps 

of the braziniz macl:ine; the deoxidizer and the solder a.re applied 

in the way described for ~onventional brazing. Connect the current, 

in compliance vith the manufacturer's instruction, anci in accordance 

vith the vidth of the bla.de, carry m1+, both the welding and the 

tempering operations. The finish is effected in the same way as ir. 

brazin~ with heated tools. 

-------. 
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Welding 

The progress made in 1"1'elding techniques is leading to the elimi

nation or brazing in the field of band blades. The methods nov adopted 

inste~d of brazing are flash velding, vhich is considered better for 

blades thP~ are not very wide, 8.I"d MIG and TIG velding for wide ones. 

With th~ latter methods, it is also possible to "stitch'' cracks. 

Flash butt welding (Fig. 8) 

Cut and clean the ends of the blade and fix them in the 

velding ~achine clamp. Adjust the welding current, the headinp 

pressure and run, and the distance apart of the vice heads, f~llcwing 

the instruction supplied by the manufacturer of the mae:hine. When 

the ends come into contact with each other, the veldin~ current 

runs through + :1em, causing r:.el t inii: of the surfaces that are to be 

~elded. At this stage, the headinp, uressure comes into play. 

The ends melt and cool off under pressure. 

Fig. 8: Flash tutl ~elding 

-, 
l 
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Ir. order to reduce hardness and elilllinate stress, the weld 

is sllbsequent:!.y tempered through tile heat of the res:f.stance 

while in the clamp of the machine. Band temperature drops 

from the welding temperature to the tempering one (550°C to 

6S0°c) within one to two minute~. 

After welding and tempering, carefully file or grind the 

weld on both its sides. Grind the groove and the ~ack of the 

tooth thoroughly and check the balde for fl~tness in the 

welded area. 

TIG and MIG welding 

The TIG and MIG methods are the most suitable for welding 

w1de band blades. This process consists of electric arc-welding 

performed in a neutral Argon gas atmosphere in order to prevent 

the oxidation of the melted metal. In the TIG method, the 

welding wire is inserted into the arc separately, while in the 

MIG method (see fig1ire 9) the welding wire acts also as an 

electrode and is, therefore, a conductor for the arc. 
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Fig. 9: Welding (MIG method) 

The MIG method is more widespread and, when combined with spe

cific devices desi~ed to automate all the weldinp; operations (pre

heating, welding and tem~rinv,), it can produce hip;hly reliable se8JTlf 

and "stitchinp;" of cracks. The results are just as 1".00d when these 

automatic devices are not e~ployed, but in this case the oneration 

must be performed by skilled nersonnel. 

In order to effect the MIG type of weldinp;, cut the ends that 

are to be joined halfway across the back of the tooth: the t.lade ends 

should be cut e.t right anp:les and carefully deburred and de'1'.rea.sed with 

trichloroethylene, acetone or alcohol. 

Carefully set the two ends side by side so that the bacl{ of the 

blade is perf·cctly straip;ht, then secure the:n to the weldinP' nlane 

by means of cl8JT1ps. The teeth should be set fa.cin~ the onerator 

and the blade should be la.id flat on the bench. 

Place two sma.11 steel off-cuts at the b~P'i.nninP: 11.nd at the end 

of the weld (they should be of the same cO'Jlposition as the blade), in order 

to prevent the form11.tion of blowholes in these areas durinp; welding. 
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ln order to reduce internal stress durine velding, pr~-heat 

the relevant area at a~proximately 4oo0 c. In some welding machines, 

this is execu~ed through an electri~ resistor placeJ inside the 

wel:ling plane: in others, it is effected through a. i;tas. flame, vhile 

the temperature is checked vi th speciai. chalks. Wher·e automatic ma

chines are employed, the pre-heating treatment is carried out by 

resistors and the temperature is checked by a thermostat. 

The pre-heatin~ process should be performed right before velding 

and should be car~ied ~~ thr~ugh the vhole veld!ng operation. 

Use a die temper steel welding vire and, vhere the velding onera

tion is carried out manually or through a special control tool, make 

a veld bead limited in size and as ho~ogeneous as J)Ossible. Any 

difficulties that may arise here, due to the operator's lack of 

experience, can easily be overcome by following the advice of an 

experienced welder. 

No such problems a.rise, hovever, when automatic welding machines 

are employed; simply measure the distance betveen the torch and the 

blade making sure it complies with the manufacturer's instruction, 

determine the desired quantity or gas, adjust the speed of the wire 

and the intensity of current required by sP.tting the control knobs at 

the relevant values established by the manu~acturer for veld thickness. 

then press the start push-button: the velding machine operates 

automatically, and perfect velds are obtained within seconds. 

When the cycle is completed, stop the weldin~ machine by pressing 

another push-button. Tempering can be effected with a v,as flame, movinp it 

to and fro along the veld bead until the latter cis vell as the ad,1acer.t 

area turn dark red (:-oughly 6S0°C). 

Where an automatic welding machine is used, set the timer at the 

tempering time indicated by the manufacturer accordinp, to blade thickness, 

then vait until the timer has stopned. After temperin~ the veld, file 

it or grind it de1ending on th~ con~itions mentioned earlier in the section 

on bra.zinp;. 
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welding of cracks 

The process used for weldin~ cracks in the blade is similar 

to the one used fer .1oining the tvo ends of a blade. Where the 

cracks do not run perpendicularly to the blade, aut.omatic veldin'1' 

machines should be operated manually rather than automati~ally, 

namt:];;, removing the torch from its su!lport. 

Levelling; 

Levellinp, equitltl'lent includes: 

- Straighteninp. bench, nrovided vith rests, and a sli~~tly convex 

40 kgs anvil. 

- TensionP.r equ~pped vith a levelling device and a.~ apparatus 

for elirninatin~ helicoid~l blade deformaticns ~Fig.10) 

- Level check ruler 

- Cross face hammer 

Fig. 10: Tensioner equipped with a level:ing device and an 
apparatus fer elimir~ting helicoldal blade 
deformations. 

l 
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The blade should be pl~ced on the bench with i~s back facing 

the o~erator and should ~e susue~ded so as to slide easily on 

the vork table. Moreover, it should be perfectly flat vhen restin~ 

on the bench. 

This oucration should be executed in a well-lit part of the room 

the lipht sour~e being placed at the ri~ht of the operator (unless he 

is le~-handed) and sla-~tin~. When the control s1uare is sli~htly 

bent forvard and kent standin~ relative to the blade. all the control 

lights are screened: thus, any uneven soot on the blade is c~early 

visible. 

Pass the saua~e across ~he vhole len~th of the blade vhil~ it 

is laid flat on the bench, and mark the exact position of all the 

buckles with t~e chalk. A blade may be considered flat when, resting 

on the work table, i• is level on both its sides. 

If the deform~tions are rather re~ar and continuous alone the 

blade. flatten them throui:i:h a tensioner. Turn t.he convex end of' 

the ~lade upwards, then pass the belt throu~h the tension rollers. 

Apply only limited lockin~ nressure to the rollers (the blade should 

only be nulled), and pla~e a snecial roller at a Riven height depending 

on the extent of the defects you wR.nt to eliminate. 

The special roller lFip. 11) consis~s of a 300 to 400 mm lonp re

volvinp roller havin~ a diameter of 20 - 30 mm. rlaced a~er the tensioner, 

whose function is to bend the blade upwards. One or more such cycles 

are enough to make the blade level. 

Fig.11: Revolving 
roller 
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On the other hand, vhen the deformations are irregular a.nd 

include both upvarrl convex sec~ions and downward concave sections, 

the blade should still be levelled with the tensioner, though cperating 

as described earlier on each single deformed section. Do not use a 

hammer, except in very special cases. In these cases, start hammering 

at the sides of the deformed area and move gradually t0ward the centre. 

As the process goes on, check th~ results obtained vith the ruler 

until ~he required flatness is achieved-

Scmetimes the blade appears corrugated vhen placed on the vork 

table, if one tries tc compress the bulge, another one fonns immedjately 

in an adjacent area. When a blade is in this cor.dition, it cannot be 

renaireJ through flatteninp:, ~ecause the defect is due to the excessive 

elongation of the middle section of ~he blade. 

The defect can O!lly be eliminated by "stretching" t~e ed~es ~ the 

blade (this process is described in the following pages). It is o.1ly 

af~er the execution of this oper~tion that any residual bulges can b~ 

levelled out. 

Som~times blades appear to be too flexible in some of their sections, 

namely, they sag in the middle when the edp,es are li~ed or compressed. 

This occ..i~s when the cer.tral section is too "short", and the only way 

to eliminate the defect is to stretch the middle section with the 

tensior.er and then level out any deformdtions still present in the blade. 

Straightening 

The equiµnent required for strai~htening is similar to that needed 

for flatteninp,, except for the inclusion of• 1.5 m lore ruler, ~ound 

at the sides, with a 60 x 3 or 60 x 4 lTDll souare section. Place the blade 

on the bench with its back facinp, the operator and insoect the whole 

l~ngth of the blade. The best method is to place the control ruler on 

the back of the blade fUld inspect it throu~h successive shifts, th~ 

extent of each shi~ being half the lenF,th of the ruler. 

-1 
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Use a piece of chalk to mark those spots vhe~e the ruler does 

not adhere to the back or the blade. The blade is str11.ightened out 

vhen its back is perfectly rectilinear (Fig. 12). 

-- ----
~~-.~-· ------ -~-

Checking concave back 

7 .-,, 
___ ,_ ........... _ ............ ...,~ ............. -~ . ..,. .. ............ 

Checking convex back 

-, -$;..~ --:=;R:::--.: 
.,_.,~ ....................... >> .... • >"" .... >- .. """ 

Straightening concave back 

-- ,,I ?' - . - --- ·- w:::=.i ..... ~ - ..... _.....::; 

~. .." .. c - ~ ....... .:: 
Straightening convex back 

- -- -~ ·::----- :-· 

----··-· ... -.................. .... 
Filing a bulge on the back 

Fig. 12 

When the oack of the blade js uniformly concave or convex, or rather 

long sections of it are deformed, straighten it out by means of a tensioner. 

Perform &t least three runs vith the tensioner, each on 1/3 of 

the width of the bla4e, close to the back if it is concave or near the 

teeth if it is convex. This operation should not be carried out in 

areas close to the edp,es of the blade, ~ut at a distance of at least 

10 mm. 

As the blade is straiphtened out throup;h tensioninp, control the 

oneration vith utm~st care and cons~antly check the result5 obtained. 

There is no point in apnlyinp too much nressure to the rollers, 

becaust this ;nay simnly lead to a siinilar deformation in the onposite 

dire~tion. Arter straiphteninp a blade that has already been tensioned, 

check vhether its convexity has been reduced. as thia occurs ouite fre-

11uently; if so, restore its oripinal convexity. (See follovinp; section.) 



'. 

If the deformed sections are short, straighten them in the way 

described above, operating with the tensioner on e2ch single rleformed 

section. If the back is concave, apply the tensioner in this area; if 

the back is convex, perfotm this operation along the toothed edge. 

Here, too, after straightening a blade that has already been tensioned, 

check lf.lether any changes in tensioning (convexity) have taken place anci, 

if necessary, restore its original sh&pe. 

Besides straightening the back of the blade, check whether the ring 

is deformed. Spiral de.formations are quite frequent and &re due to acci

dental "seizure" or deflection of the blade during cutting. In order to 

check 3pirai deformation, suspend the blade from a support and measure its 

lateral deviation. Spiral deformations are eliminated on the straightening 

bench. Diagonal hammering is still adopted. However, there is another 

method that is certainly more practical and causes less damage to the 

b:ades. It consists of a special tool fitted on the tensioner before the 

rollers, which is designed to lift the blade by the sides applying con

sid~rable force. In this c~se, the tensioner's only function is to pull 

the blade. 

Crowning (tensioning) 
As pointed out earlier, the supuortinp; surface of the fly-vheels 

is convex. Hence, t::ie blade must also be convex if it is to adhere to 

~he fly-wheels ir. its vhole len~h (figure 16). 

/ 

Fig. 13: Crowning examples 

When there is too much or too little crovninp, the blade slides 

sid~vays over the fly-wheels ~nd this results in imnerfect r.~win~. 
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Moreover, deeu ~racks may be produced causing blade dama~e 

vhich ca.rinot be repaired. Crovninp: requires mu=h care and natienc~ 

from the tooLrnaker, as well as good vocationaJ training. Crowning 

eouiument includes a vork bench, a tensioner. a control ruler 

(same as the one used for levellingj and a rolmd (tens!oning}hammer. 

Ir order to effect this operation. stretch the blade fibres thronp:h 

several tensionin~ cycles, diminishing the extent of the stretch as 

you move fro~ the middle tovard the edges. Before starting the opera

tion. make sure the blade has been suitably riattened and straightened. 

With the chalk, mark the areas where the tensione? must pass lfrom 3 to 

9 denending on the width of the band). Then onerate the tensioner. 

starting from the veld and finishing at the same spot where the cycle 

vas started. This process should not involve the velded area. which is 

to be machined at a later s~age. Do not apply too much nressure: light 

runs are preferable. First perfect the middle section, then progress 

toward the edges. The pressure should drop rer,ularly vith each pair 

of runs and should be equal for eact run of the same pair. The runs 

should be carried out at a distance of at least 10 mm from the edges. 

Should further crovnin~ be required, a~er the regular tensioning 

:.ms, repeat the whole operation on the other side of the blade, reducin~ 

the pressure by half and intercalatinp; the nev runs with the previous ones. 

In order to increase the convexity of the blade, go over the middle section 

a fev t~mes; perform the same operation near the edges if you need to 

reduce blade convexity. Crovning is checked by means of the ruler, 

placing it across t.he width of the blade: proper crowninp: is o~tained 

vh~n, upori bending a section of the blade, the lipht reflected by its 

surface appear~ to be fading as it extends from the middle of the blade 

to the edges. The opposite ~ffect should be obtained when bending the blade 

the other vay and inspecting it from the outer side of the recess thu~ 

formed. In order to check whether the crowning operation has been per

formed evenly, make sure the blade is perfectly flat on the vork bench 

(Fig. 14). No exact value can be given for crowning. The op~rator, 

hovever, vill be able to establi~h, through hi.s ovn experience, the right 

value for a given machine. 

·-1 



- 20 -

Fig.14~ Checking 

evennesE: of crow-

ning operation. 

The averare values of the beam of light as a function of the hlane 

width are sunnlied hereunder: 

Blade width 

80 

100 

150 

200 

260 

310 

mm 
Beam of light mm (cA111ber at the ~entre of the arc) 

0.2 

0.3 

o.6 

0.9 

1. 3 

1.6 

It is a.lso possible to sup:P,est the rou~h number of tensioninr. runs 

as a function of blade vidth: 

3 runs for 60 - 80 mm wide blades: 

5 runs f0r 100 - no mm vi de bl11.des; 

7 runs for ll~o - 205 mm wide blades: 

9 runs for 230 - 310 mm wide blades. 

Check blade crovninp frenuently and restore its ori~inal condition 

.Just as often, referrinp to the relevant v11.lue of crovninp: vill thus not 

hA.ve to be done throur:h he11.v;1 runs which danrn.1~e 11.nd deform the blade, 

and the 111.tter will alvay~ be in nerfect condition. 

I 
l 
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Hot crovning (Hot tensioning) 

Rot crowning ia aA alternative method to roll crowni~. 

Operate as follovs: heat the edges rapidly (300 - 4oo0 c) by me&ns of 

a velding flame; the ensuing compressive stress causes the edges to con

tract, hence the crovning. 

The hot-cro·ming process can be repeated many times vithout damaging 

the steel, as long as the tempering temperature is not exceeded. The 

average speed of run should be roughly 1 m/min. This crovning process 

is not recollDllended vithout hRving previous experience in the field. 

Spring setting or svage setting 

The main goal of the setting or heading process i~ to reduce 

the lateral friction of the blade against the cut material and help 

the blade to penetrate into tl:e cut. ThE= value of both of these 

processes is closely related to the quality and degree of dryness 

of the vood that is to be cut. 

Generally sr,eaking, this value is greater for sett (fibrous 

or fresh) vood and less for hard (or compact, seasoned or frozen) 

vood. 

As to the choice betveen the two methods, practical experience 

indicates that a greater amount of material can be processed through 

swage than through sprinp; setting. Thus, vhere both high quality and 

volume are required, it is better to use blades with svage-set teeth 

~nly: this, however, requires skilled blade-setting operators. 

Spdng setting 

This method should be adopted only when the bJades are used to 

process dirty ltunber, which o~en contains foreign matter. The setting 

proces& requires th<: use of a shovel or ot a mf:chanical setter. If 

operatinp, with a shovel, a 1.5 m long special vice is employed to 

clamp, in various ,aints, the blade which require'l settinp;. This type 

of vice is needed also where RWaP,ing is done by a manually operated 

macninE:. This process will be disc~ssed in the next section. 
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Bend the teeth before sharpening: the bend should be made as near 

the top land of each tooth &3 possible, not at the root. Usually, 

the teeth have to be set in turn to the right and to the le~. 

If the blade is used to cut so~ wood, one can leave one tooth erect 

every four set ones, in order to obtain a straighter cut. 

When using a shovel. such as the one shown in figurelS, to bend the 

teeth, make sure the width of the slot is accurate relative to the 

thickness of the tooth and the gripping ed~e is suitable for obtaining 

the required setting value. 

~ 
I 

I 

Fig. 15: Shovel used for 
bending teeth 

On the other hand, if operatinp, vith a mechanical setter, one has 

to make sure the small hammers are adjusted nroperly so that only the top 

lands of the teeth are bent. Check if the bend is equal on both sides. 
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Tooth setting is checked by measuring the bending ~alue through a 

ten-centl'!sim&l micrometer such aE the one shc..wn in figure 16. 

Fig. 16: Ten-centes:ilnal micrometer 

5vage setting 

The main advantages afforded by swage setting are better cutting quality, 

and harder tocth top lands, which means longer life for the cutting edge. 

The equiJlllent required ir.cludes: a hand-operated swaging machir.e, a 

vice and blade-supporting s~l\Ilds, or an automatic n"8.gin~ machine (vhich 

does not require a vice); a lateral tooth equalizer (hand-operated) or a 

grinding machine to even out the sid~s of the teeth and a micrometer. 

Before carrying out t.hiJ operat1on, clean the blade &nd the profiles 

of the teeth carefully through superficial sharl)ening. Then lubri

cate- the top lands that require heading by mel!l.Ils of a piece of chl'.lk 

so&lt~d ln oil or a pastel (of the type used to write on wooden boards). 

If th~ process is carried out with a manual ~wager, place the blade 

onto the stands (usually, the same that &re employed with the sharpening 

machine) and introduce it into the vice (the latter should be rather 

long and included in the stancl.-sharpener unit) (see figure 17) · 

- ..... 

1 
I 
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Fig.17 

The swaging process is illustrated clearly in figure 18. /.s 

the cam of the ~wa~ing machine perfonns a 120° rotation, it com

nresses frontally as shown in Figure. 19. 

The swager should be introduced in~o a tooth and suitably ad.justed 

(for the first Ume) accordinp: to the shape of the tooth. In narticalar, 

carefully adjust anvil C, ~hich is ~la~ed opnosite the cam, on the back 

of the tooth: it should adhere perfectly to the back surface of the 

tooth (Fig.20) in case it does not, the results obtained will be less 

than perfect (FiP,.21 ). 

I 
I 
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Fig .18: Swaging process 

Fig. 19: Frontal compression 

After the ad,Justment, nerform some tests, swap:inv; a fe<J 

teetr.; dependin~ on the degree of swa~inp desired, each tooth can 

be sli~htly flattened with one or two blows. 

The swaging may be short or lonp, as shown in fip,ure 22. 

Fig. 20. 
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Fig. 21 

Fig. 22: 
Narrow and 
wide sv~ing -

The advantage of lonR svagin~s is that the teeth can be sharpened 

a greater number of times, while short ones offer less side friction 

during cutting. The fo!'lller operetio!'l requires a cam with a larger 

cHameter. Swagi11g mac tines must be adj U"lted in the se.me way: once 

they are preset, these machines operate automatically (see fig. 23J. 

Fig. 23: 
Swaging machine 
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Arter the svaging operation, the sides of the teeth should be evened 

out: this can be do:.1e with a manual equalize!' or vi th an automatic 

grinding machine. In the form.er case, use the stands and the vice 

employed for the manual svaginp oneration. 

In order to adjust the e~ualizer, place it on top of a tooth. 

Depending on the desired type of swaging (long or short), adjust 

the bevel edge cf the sva~inr javs (Fig.24 ). 

. .,,. . I 

I 
. --. :_ . . "' .-

~ ___ .,,._ 
·-· ... ··(' 

'··~--·-> 
.: - •/ 

~ .. 

' • "'·I 

I 

Fig. 24: Adjustment of bevel edge of 
swaging jaws. 

Morever, adjust the stroke of the lev~r so as to obtain the 

right thickness of the ton land of the tooth. Make a fev tests on 

some of the teeth and make sure the shape is oyrnmetrical and the thick

ness is correct: perform these checks vith a micrometer (Fip. 25), 

Fig. 25: Micrometer 
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If the operation is carried out with an automatic ~rinding machine, 

connect the l&tter in parallel with the sharpening machine in order to 

be able to use the same blade-supnorting ~tan1s. Sometimes it is 

possible to connect the grinding machine to the sharpener by means 

of a universal joint, t1.nd synchronize the two operations so as to 

perform them simultaneously. 

Adjust the inclination or the position of the p,rinders according 

to the des ired type of sva.ging (short or long) • and check symmetry 

and thickness in the same vay as for the hand-operated equalizing tool. 

Irregular swaging may result if: 

- The cam of the swaging machine is worn~ 

- The anvil of the sva.ging machine is worn asymmetrically; 

- Some teeth are damaged and have not been repaired completely by 

the pre-swaging sharpenin~ oneration; 

- The grinder used for the nre-svapin~ sharpenin~ operation vaq Dot 

well trued-up with the thickne6s of the blade; 

- There are marks left by a previous svaginp operation. 

At the end of the operation, the standard swa~i~ values shoulil hP tl·e 

following: 

- For blades designed to cut very so~ wood (e.g. poplar): 0.5 - 0.7 mm 

each side; 

- For blades designed to cut soft wood (e.g. Norway snruce): o.4 - o.6 mm 

each sid.e; 

- For blades designed to cut hardwood (e.p. oak or frozen wood): 

0.3 - 0.45 mm each side. 
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Subsequently perfonn the sharpeninP, operation, vhich (tre first 

times only) shoulG be carried ou~ without ~rindin~ the front of the 

t~oth:the reason for this is that the cuttinp, e~e, hardened thro~h 

the flattening process. can be utilized fully. However. a~er tvo or 

three rei;rinding operations, the face of the tooth should also be 

sharpened. 

Sharnenin~ 

The only tool required is a good sharneninF. machine (Fi~.26 ). 

The state of the me.chine is of paramount importance: in particular, 

make sure the prindin~ wheel bearin~s, the pears and the vheelhead 

~ides :i.re not slack. 

Fig. 26: 
Sharpening machine 

A good exhaust fan can prove very effective in limiting the 

damage produced by the grinding powder. It is best to employ 

sharpeners that are suitable for sharpening tooth profiles of va

rious shapes and sizes. 

Make sure you are employing the right grinding wheel. It 

should sharpen without burning; it should, therefore, not be too 

hard. 60 M5 or similar types are the most suitable ones. The 

thickness of the wheel should be roughly one third of the pitch 

of the tooth, as shown in figure 27 . 
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_J ___ _ 

Fig. 27: Illustration of 
correct grinding 
wheel size. 

It is worth noting that a great n\Dber of the cracks produced 

during machining occur in burnt areas due to the employment of un

suitable grinding wheels. Although they are not visible to the naked 

eye, tnese burns lead to the decarbonization of t~e steel and to the 

formation of many microcracks (figure28 ) • Burning often results 

in shorter cutting edge life. 

Fig, 28: Microcrack 
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The grinding wheel should be dressed frequently in order to 

restore the cutting edges and reaove any resin deposits that '"Y 

dmaage them; while restoring the wheel, check :!~.so the roundness 

and the profile cf the cuttin~ edge. 

The sharpener should be set very carefully. 

Gear adjustment should be done in accordance with the exact 

reproduction of the tooth profile. Kake sure the axis of the 

grindin~ wheel is trued up with the thickness of the blade (see 

figure 29 ) , the feed pawl is shaped suitably (figure 30) and the 

wheel is perpendicular to the blade. 

of grinding ~>heel 

Fig. 30: Profile of feed pawl. 

Sharpening is performed a~tomatically; however, make sure the 

runs are light enough so as not to burn the cutting edge and the tooth 

f:Lllet. Should the pitch. of the teeth not be equal throughout the 
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blade, uniform the pitch by me.ans of the double pawl. 

The latter should be used, furthermore, with machines vhoae 

gears are bllbject to backlash. 

When new blades are sharpened, llake sure that the residues pro

duced during cutting ate re11<>ved froa the whole ~rofile of the tooth; 

this i8 required in order to prevent crack formation. 

Finally, bear in aind that the blades should be sharpened as 

soon as this appears to be necessary: they should never be kept 

.:>perating on the saving machine too long because this aay ca\&Se 

serious d6118ge as well as a negative effect both on the quality 

and quantity of the sawn lmber. 

Stellite 

Special blades have recently been devised for cutting those types 

of wood which cause severe wear - ~· mak.ore, sipo, teak, etc. The 

top lands of the teeth of these blades are hardfaced with stellite, a 

non-ferrous chrome-and cobalt-containing alloy. These types of wood 

include mineral particles (generally, siliceous ones) that tend to 

concentrat~ in the middle area. Often the blade breaks down after 

a single cut and must be replaced. This results ir loss of t:ille and, 

therefore, of production. The stellite coating process is performed 

as follows: the teeth are compressed (figure 31) and a drop of 

stellite is welded in the resulting niche (figure 32), thus filling 

it up to the top land of the tooth. 

-1 
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Fig. 31 Fig. 32 

Subsequently, the teeth are finished by grinding their sides 

with an automatic grinding machine. The teeth a~e-then 

sharpened in the usual way with a standard grinding wheel. 

Another process, which aims at eliminating the swaging operation, 

is currently being developed. The idea underlying this new process 

is that of automating the operation and doing away with the manual 

one which requires highly skilled labour and entails a considerable 

loss of time. 

Stellite 1s available in various degrees of hardness. Hardness 

nU111ber 12 is the moct suitable for band blades. 

Stellite is supplied and utilizeq in the form of a rod with a 

diameter of 2.5 - 3.2 llllll; thus, any drops obtained are large enough 

to cover the whole top land of a tooth. 

As stellite i9 applied, the underlying steel hardens, hence 

the top lands must be subsequently flame-tempered up to roughly 

4500 c. 

In order to make this operation easier, the blade is suspended 

so that the top lands of the teeth are turned upwards and point in 

the direction of·~~ .~tda (see fieure 33). 

.., 



- 34 -

Moreover, the blade should be able tc slide S111oothly up and 

down (it is best to suspend the blade from rollers). 

The costs required for stellite hard-facing are very low if or.e 

considers how much longer the blade will last, and that each s~ellited 

tooth can be reground approximately ten times. Bl 'lie~ wt,ose thiclcness 

is less than 1.1 mm should not be stellited. 

The blade should be replaced three to four times a day, in E~it~ 

of the considerable cutting life of "stelHted" blades:. This lllciY t-e 

useful 1n order to limit the frequen=y of c~rtain operation•, ~uch 

as tensioning and straightening. 

Fig. 33: E!adc !ield in snch a way that teeth are poi:'lt:inp.; 
upward in the direction of t!ie w~J~in~. 
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Moat iaportant of all is that only high-grade blades be stellited. 

A c~n steel blade, in fact, buckles too easily and is likely 

to crack. Stellite is applied by .eana of a standard oxy-acetylene 

welding device, with a blowpipe having a capacity of 100 litres/hour 

and a 0.9 - dU-ter nozde. 

The gu should be kept at very lov preaaure and the oxygen~ 

acetylme mixture should be controlled ao that the length of the fl•e 

be roughly thrH tiaes greater than the length of the internal wite 

flue. 

The white fl•e should reach the ed~es of the teeth just under 

the back of the receaa formed through coapreaaion. At the saae the, 

the end of the stellite rod should be directed toward the centre and 

slightly above the bott09 land of the recess (figure 34). 

Fi3. 34: Positioning stellite rod. 

Thus heated, the wire protects the top land of the tooth a~d 

prevents burning. Wbeti the tooth turna light-red, the Up of the 

flaae should be directed again~t the ~tellite wire and AhoulJ be 

kept in this position until a drop falls foto the notch. The fl.Ille 

should be removed gradually in order to aV':'id sudden cooling. 

Two operationr are of the utmost iaportanc~: 

a) hucin~ the st~el of the tooth until it re.aches the required t&

pera\:ure; ard 
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b) forming a suitably large stellite drop. 

If the temperature of the steel fs too low, the stellite clote 

in the hollow top land of the tooth instesd ,.~ --Apanding. If the 

teaperatuT2 is too high, the steel se1~~. ruining the top land com

pletely. 

Moreover, the steel and the stellite fonn an alloy which :111-

pairs the basic cbaracteristics of stellile itself. 

Exceedingly large atr.llite dllOps result in an unnecessary 

waste ~f stellite and in incr28sed g~inding time. On the other hand, 

if the drops are too small, they are not able to cover the whole 

surface of the top land of the tooth. 

The operation described above is more similar to brazing 
than with welding. Al! the various stages must be executed in rapid 

succession in order to prevent the oxidization of the steel surface • 

• '-ny worker with s~e welding experience can gain, within very few 

hours, the practical knowledge needed in order to mastar the stelliting 

techn:lque. 

Obviously, he will acquire this knowledge by practising with 

1.Dlserviceable blades. 
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