
DESCRIPTION 

METHOD FOR MANUFACTURING WIRE SAW APPARATUS AND WIRE SAW 

APPARATUS 

TECHNICAL FIELD 

[0001] 

The present invention is associated with a wire saw 

cutting technology, 	and relates to a method for 

manufacturing a wire saw apparatus and a wire saw 

apparatus applicable to, 	for example, 	a wafer cutting step 

of cutting 	(slicing) 	a workpiece, 	such as a silicon 

semiconductor single crystal ingot, 	into a wafer. 

BACKGROUND ART 

[0002] 

For example, 	in the semiconductor manufacturing 

field, 	a silicon semiconductor single crystal ingot pulled 

by a single crystal pulling apparatus is thinly cut 

orthogonally to the axial direction by using an inner 

peripheral slicer, 	so that a plurality of silicon 

semiconductor wafers are obtained. 

[0003] 

However, the recent trend of increasing the diameter 

of semiconductor wafers makes it difficult to cut the 

ingot with a conventional inner peripheral slicer. 

Meanwhile, the cutting method with an inner peripheral 

slicer has problems of low efficiency and productivity 

because wafers are sliced off one by one. 

[0004] 

Hence, 	recently, 	attention has been focused on a 

cutting method with a wire saw (particularly, multi wire 

saw). 	In this cutting method, 	a workpiece is pressed 
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against a wire row spirally wound around several wire 

guides 	(main rollers), 	and the wire is moved while a 

slurry is supplied to the contact portion between the 

workpiece and the wire. 	Thus, 	the workpiece is cut into 

wafers 	(for example, 	Patent Literature 1). 	Such a cutting 

method is capable of slicing off a large number of 	(for 

example, 	100) 	wafers at a time. 

CITATION LIST 

PATENT LITERATURE 

[0005] 

Patent Literature 1: Japanese Unexamined Patent 

Application Publication No. 	Hei 11-156694 

DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0006] 

In a wire saw apparatus used in a cutting method 

with a wire saw as described above, 	a long roller, 	tension 

arms, 	and so forth are arranged between a wire supply reel 

and wire guides. 	A wire extending from the wire supply 

reel passes on the long roller while moving in an axial 

direction of the long roller. 	In this event, 	a wire not 

smoothly moving in the axial direction of the long roller 

spontaneously returns to an inherent position 	(where the 

length of the travelling wire is the shortest) 	in some 

cases. 

[0007] 

In such a case, the tension arm on the wire supply 

reel side greatly swings outside the control range, 

resulting in a problem of wire breakage. 	If a wire breaks, 

this leads to quality degradation in the workpiece during 

the cutting process. 
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[0008] 

The present invention has been made in view of the 

above-described problems of conventional techniques. 	An 

object of the present invention is to provide a method for 

manufacturing a wire saw apparatus and a wire saw 

apparatus which is capable of preventing a tension arm 

from greatly swinging outside a control range while a wire 

extending from a wire supply reel smoothly moves in an 

axial direction on a long roller. 

MEANS FOR SOLVING PROBLEM 

[0009] 

To achieve the above object, the present invention 

provides a method for manufacturing a wire saw apparatus 

including: 

a wire supply reel from which a wire extends; 

a long roller having a surface on which the wire 

extending from the wire supply reel can pass; 

a plurality of wire guides around which the wire is 

spirally wound; 

a wire winding reel which winds the wire; and 

a tension arm which is arranged between the wire 

supply reel and the wire guides, 	controlled to move within 

a control angle of ±A (°) 	set in advance, 	and configured 

to apply tension to the wire, wherein 

the wire can pass on the long roller while moving in 

an axial direction of the long roller, 	and 

the method comprises the steps of: 

measuring a surface roughness Rmax of the long 

roller; 

measuring an angle a 	(°) 	of the tension arm at which 

the tension arm swings outside a range of the control 

angle set in advance while the wire is extending from the 



wire supply reel; 

calculating R1x2xA+(lal+A)=R2, 	where R1 	(pm) 

represents the measured surface roughness Rmax of the long 

roller; 	and 

adjusting the surface roughness Rmax of the long 

roller to the calculated numerical value R2 or less. 

[0010] 

Accordingly, 	it is possible to manufacture a wire 

saw apparatus in which the wire extending from the wire 

supply reel smoothly moves on the long roller in the axial 

direction, preventing the tension arm from greatly 

swinging outside the control range, and preventing wire 

breakage. 

Note that, herein, 	the surface roughness Rmax refers 

to the highest sectional height in a sectional curve 

measured according to JIS B0601. 

[0011] 

In the situation, 	it is preferable to use the long 

roller made of a urethane having a Shore A hardness of 80 

to 	96. 

[0012] 

The use of the long roller having a hardness within 

such a range facilitates the smooth movement of the wire, 

reduces the deformation and shape deterioration of the 

long roller, and can increase the durable number of times. 

When the Shore A hardness is 80 or more, the long roller 

is prevented from deforming, and the number of uses can be 

increased. 	When the Shore A hardness is 96 or less, the 

processing for reducing the surface roughness 	(polishing) 

can be efficiently performed. 

[0013] 

Moreover, 	in the situation, 	in the step of adjusting 

the surface roughness Rmax of the long roller to the 
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calculated numerical value R2 or less, 	the surface of the 

long roller is preferably polished with a polishing film 

of #800 to 3000, 	so that the surface roughness Rmax of the 

long roller is adjusted to the calculated numerical value 

R2 or less. 

[0014] 

In this manner, 	the use of the mesh number #800 or 

higher more surely enables the surface roughness Rmax of 

the long roller to be R2 or less. 	Meanwhile, 	the use of 

the mesh number #3000 or lower prevents the clogging of 

the polishing film, 	and allows efficient polishing. 

[0015] 

In addition, the present invention provides a wire 

saw apparatus comprising: 

a wire supply reel from which a wire extends; 

a long roller having a surface on which the wire 

extending from the wire supply reel can pass; 

a plurality of wire guides around which the wire is 

spirally wound; 

a wire winding reel which winds the wire; and 

a tension arm which is arranged between the wire 

supply reel and the wire guides, controlled to move within 

a control angle of ±A (°) 	set in advance, 	and configured 

to apply tension to the wire, wherein 

the wire can pass on the long roller while moving in 

an axial direction of the long roller, 	and 

the long roller has a surface roughness Rmax of 21 

pm or less. 

[0016] 

Accordingly, in the wire saw apparatus, the wire 

extending from the wire supply reel smoothly moves on the 

long roller in the axial direction, preventing the tension 

arm from greatly swinging outside the control range, and 
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making it possible to prevent wire breakage. 

[0017] 

In the situation, 	the long roller is preferably made 

of a urethane having a Shore A hardness of 80 to 96. 

[0018] 

The long roller having a hardness within such a 

range facilitates the smooth movement of the wire, 	reduces 

the deformation and shape deterioration of the long roller, 

and can increase the durable number of times. 	When the 

Shore A hardness is 80 or more, 	the long roller is 

prevented from deforming, and the number of uses can be 

enhanced. 	When the Shore A hardness is 96 or less, 	the 

processing for reducing the surface roughness 	(polishing) 

can be efficiently performed. 

EFFECT OF THE INVENTION 

[0019] 

The inventive method for manufacturing a wire saw 

apparatus and the inventive wire saw apparatus enable a 

wire saw apparatus in which the wire extending from the 

wire supply reel smoothly moves on the long roller in the 

axial direction, preventing the tension arm from greatly 

swinging outside the control range, and making it possible 

to prevent wire breakage. 

BRIEF DESCRIPTION OF DRAWINGS 

[0020] 

FIG. 	1(a) 	is a schematic view showing an example of 

the inventive wire saw apparatus. 

FIG. 	1(b) 	is a schematic view showing a part of the 

wire saw apparatus, where a wire supply reel, a long 

roller, 	and a pulley are seen obliquely from the top 	(in 

the direction of the arrow 	(hz) 	in FIG. 	1(a)). 



FIG. 2 is a process chart for illustrating an 

example of the inventive method for manufacturing a wire 

saw apparatus. 

FIG. 	3 is a graph for illustrating a movement of a 

tension arm when the long roller has a surface roughness 

Rmax of 34 pm. 

FIG. 	4 is a graph for illustrating a movement of the 

tension arm when the long roller has a surface roughness 

Rmax of 21 pm. 

FIG. 5 is a graph showing the surface roughness Rmax 

in an axial direction of the long roller when the long 

roller having a surface roughness Rmax of 34 pm is 

polished with a polishing film of #600, 	800, 	2000, 	3000, 

or 	4000. 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0021] 

	

Hereinafter, 	embodiments of the present invention 

	

will be described. 	However, 	the present invention is not 

limited thereto. 

As described above, in a wire saw in which a wire 

extending from a wire supply reel passes on a long roller 

while moving in an axial direction thereof, 	a wire not 

smoothly moving in the axial direction of the long roller 

spontaneously returns to the inherent position in some 

cases. 	In this case, 	a tension arm on the wire supply 

reel side greatly swings outside the control range, 

resulting in a problem that the wire breaks. 

[0022] 

Hence, 	the present inventor has conducted earnest 

studies to solve such a problem. 	Consequently, the 

inventor has considered that regulating the surface 

roughness Rmax of the long roller allows the wire 
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extending from the wire supply reel to smoothly move on 

the long roller in the axial direction, 	and can prevent 

the tension arm from greatly swinging outside the control 

range, making it possible to prevent the wire breakage by 

this great swing. 	Further, the inventor has carefully 

examined the best mode to carry out these and completed 

the present invention. 

[0023] 

First, the inventive wire saw apparatus 24 will be 

described with reference to FIGs. 	1(a) 	and 	(b). 	As 

exemplified in FIG. 	1(a), 	the inventive wire saw apparatus 

24 includes: a wire supply reel 1 from which a wire 25 

extends; a long roller 2 having a surface on which the 

wire 25 extending from the wire supply reel 1 can pass; a 

plurality of wire guides 26 around which the wire 25 is 

spirally wound; a wire winding reel 18 which winds the 

wire 25; and a tension arm 19 which is arranged between 

the wire supply reel 1 and the wire guides 26, 	controlled 

to move within a control angle of ±A 	(°) 	set in advance, 

and configured to apply tension to the wire 25. 

Additionally, 	as shown in FIG. 	1(b), 	the wire 25 can pass 

on the long roller 2 while moving in an axial direction of 

the long roller 2. 

[0024] 

The wire guides 26 can, 	for example, 	consist of two 

parts: 	a main wire guide 10 and a slave wire guide 11. 

[0025] 

The wire 25 extending from the wire supply reel 1 

passes over the long roller 2, 	a traverser 3, 	a pulley 4, 

a tension arm pulley 5, 	a tension sensor pulley 6, 	a 

pulley 7, 	a pulley 8, 	and a pulley 9, 	and then the wire 25 

is wound around the main wire guide 10 and the slave wire 

guide 11 at predetermined pitches in parallel, thus 
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forming a wire row 27. 	Moreover, 	the wire row 27 is 

configured to cut a workpiece 23 when the workpiece 23 is 

lowered to the wire row 27. 

[0026] 

Further, 	the wire 25 reeled out from the slave wire 

guide 11 passes over a pulley 12, 	a pulley 13, 	a tension 

sensor pulley 14, 	a tension arm pulley 15, 	a pulley 16, 

and a traverser 17, and then the wire 25 is wound around 

the wire winding reel 18. 

[0027] 

Note that, 	in the wire saw apparatus 24 of this 

embodiment, 	the traverser 3 can be used only when the 

travelling direction of the wire 25 is reversed and the 

wire supply reel 1 winds the wire. 

[0028] 

In the wire saw apparatus 24 of this embodiment, 

based on tension detected by a tension sensor 20, 	the 

position of the tension arm pulley 5 moves centering on 

the tension arm 19 within a certain control angle of ±A 

(0) 	set in advance 	(the tension arm 19 swings), 	so that 

tension from the wire supply reel 1 to the main wire guide 

10 can be controlled. 	In addition, 	similarly, 	the tension 

from the slave wire guide 11 to the wire winding reel 18 

can also be controlled as the position of the tension arm 

pulley 15 moves centering on a tension arm 22 within a 

certain control range based on tension detected by a 

tension sensor 21. 

[0029] 

In this event, 	the control angle of ±A (0) 	of the 

tension arm 19 can be set, 	for example, within a range of 

+1.5°. 

[0030] 

Then, when the wire 25 extends from the wire supply 



reel 1 as exemplified in FIG. 	1(b), 	the wire 25 extending 

from the wire supply reel 1 extends while moving in an 

axial direction of the wire supply reel 1. 	Thus, the wire 

25 passes on the long roller 2 toward the pulley 4 while 

moving in the axial direction of the long roller 2. 

[0031] 

In this situation, 	in a conventional wire saw 

apparatus, when the wire 25 does not move smoothly on the 

long roller 2, 	the wire 25 is caught thereon. 	Then, 	the 

wire 25 in such a state spontaneously returns to an 

inherent position (where the length of the travelling the 

wire 25 is the shortest). 	Consequently, 	the tension arm 

19 greatly swings. 

[0032] 

In the inventive wire saw apparatus 24, the long 

roller 2 has a surface roughness Rmax of 21 pm or less. 

Further, the long roller 2 preferably has a smaller 

surface roughness Rmax because the smaller the surface 

roughness Rmax, 	the more likely it is that the wire 25 

smoothly moves on the long roller 2 in the axial direction 

of the long roller 2, 	and the more stably the tension arm 

19 swings. 	Accordingly, 	this long roller 2 has a 

sufficiently small surface roughness Rmax. 	This enables 

the wire 25 extending from the wire supply reel 1 to 

smoothly move on the long roller 2 in the axial direction, 

makes it possible to prevent the tension arm 19 from 

greatly swinging outside the control range. 	Thus, 	the 

breakage of the wire 25 can be reduced. 	Meanwhile, 	the 

lower limit of the surface roughness Rmax of the long 

roller 2 is not particularly limited, 	and may be, 	for 

example, 	0 pm or more. 

[0033] 

In this situation, the long roller 2 is preferably 
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made of a urethane having a Shore A hardness of 80 to 96. 

The long roller 2 having a hardness within such a range 

facilitates the smooth movement of the wire 25, 	reduces 

the deformation and shape deterioration of the long roller 

2, 	and can increase the durable number of times. 

Specifically, when the Shore A hardness is 80 or more, 	the 

long roller 2 is prevented from deforming, and the number 

of uses can be enhanced. 	When the Shore A hardness is 96 

or less, 	the processing for reducing the surface roughness 

(polishing) 	can be efficiently performed. 

[0034] 

Next, the inventive method for manufacturing a wire 

saw apparatus will be described. 	Here, 	using a process 

chart shown in FIG. 	2, 	the description will be given of a 

case of manufacturing the inventive wire saw apparatus 24 

shown in 	FIG. 	1(a). 

[0035] 

First, a step of measuring the surface roughness 

Rmax of the long roller 2 is performed 	(SP1 in FIG. 	2). 

[0036] 

The long roller 2, 	for example, made of a urethane 

having a Shore A hardness of 80 to 96 is preferably used. 

The use of the long roller 2 having a hardness within such 

a range facilitates the smooth movement of the wire 25, 

reduces the deformation and shape deterioration of the 

long roller 2, and can increase the durable number of 

times. 	Specifically, 	when the Shore A hardness is 80 or 

more, 	the long roller 2 is prevented from deforming, and 

the number of uses can be enhanced. 	When the Shore A 

hardness is 96 or less, 	the processing for reducing the 

surface roughness 	(polishing) 	can be efficiently performed. 

[0037] 

Next, the wire 25 is extended from the wire supply 
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reel 1 and wound around the wire winding reel 18. 	In this 

event, 	a step of measuring an angle a 	(°) 	of the tension 

arm 19 at which the tension arm 19 swings outside a range 

of the control angle of ±A 	(°) 	set in advance is performed 

(SP2 	in 	FIG. 	2). 

[0038] 

Next, 	a step of calculating R1x2><A+(ial+A)=R2 is 

performed, where R1 	(pm) 	represents the measured surface 

roughness Rmax of the long roller 2 	(SP3 in FIG. 	2). 

[0039] 

Next, 	a step of adjusting the surface roughness Rmax 

of the long roller 2 to the calculated numerical value R2 

or less is performed 	(SP4 in FIG. 	2). 	For example, 	the 

surface of the long roller 2 may be polished. 

[0040] 

In this event, 	the surface of the long roller is 

preferably polished with a polishing film of #800 to 3000, 

so that the surface roughness Rmax of the long roller is 

adjusted to the calculated numerical value R2 or less. 

[0041] 

The average particle diameters of #800 and #3000 are 

respectively 20 pm and 5 pm. 	The use of the mesh number 

#800 or higher more surely enables the surface roughness 

Rmax of the long roller 2 to be R2 or less. 	Meanwhile, 

the use of the mesh number #3000 or lower prevents the 

clogging of the polishing film, 	and allows efficient 

polishing. 	Note that a polishing agent used in the 

polishing film includes silicon carbide, 	aluminum oxide, 

cerium oxide, 	and the like. 

[0042] 

The polishing film as described above can be used 

for the polishing, 	for example, by pressing the polishing 

film against the rotating long roller 2. 	Nevertheless, 
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the polishing method is not limited thereto. 

[0043] 

Moreover, this polishing can be performed multiple 

times on the same long roller. 	For example, as the wire 

saw apparatus 24 is continued to operate, when the surface 

roughness Rmax of the long roller 2 deteriorates, 	the 

surface of the long roller 2 may be polished again to make 

the surface roughness Rmax R2 or less. 

[0044] 

Further, 	the method for adjusting the surface 

roughness Rmax of the long roller 2 to the calculated 

numerical value R2 or less does not has to be polishing. 

For example, the long roller may be replaced with one 

having a surface roughness Rmax of R2 or less. 

[0045] 

In these manners, a wire saw apparatus including a 

long roller having a surface roughness Rmax of R2 or less 

is manufactured. 	The inventive method for manufacturing a 

wire saw apparatus as described above makes it possible to 

manufacture a wire saw apparatus in which the wire 

extending from the wire supply reel smoothly moves on the 

long roller in the axial direction, making it possible to 

prevent the tension arm from greatly swinging outside the 

control range. 	Thus, the wire breakage can be reduced. 

EXAMPLES 

[0046] 

Hereinafter, 	the present invention will be more 

specifically described with reference to Examples and 

Comparative Examples of the present invention. 	However, 

the present invention is not limited thereto. 

[0047] 

(Example 1) 
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[0048] 

According to the inventive method for manufacturing 

a wire saw apparatus as illustrated in FIG. 	2, 	a wire saw 

apparatus as shown in FIG. 	1(a) 	was manufactured. 

[0049] 

First, the long roller 2 made of a urethane having a 

Shore A hardness of 91 was prepared. 	The surface 

roughness Rmax of this long roller 2 was measured, and the 

result was R1 	(pm)=34 pm. 	Moreover, 	the control angle of 

the tension arm 19 was set to ±A 	(°)=±1.5°. 

[0050] 

Next, the wire 25 was extended from the wire supply 

reel 1 at a speed of 800 m/min. 	FIG. 	3 shows the motion 

of the tension arm 19 measured in this event. 

[0051] 

As a result, 	at around 63 seconds as shown in FIG. 	3, 

the angle of the tension arm 19 unexpectedly varied from 

around 1.5° 	to around -3.2°. 

[0052] 

As described above, when the tension arm 19 

unexpectedly swung outside the control range, the angle a 

(°) 	of the tension arm 19 was -3.2°, 	and the surface 

roughness Rmax 	(R1) 	of the long roller 2 was 34 pm. 

[0053] 

Thus, 	the surface roughness Rmax 	(R2) 	of the long 

roller 2 by which the swinging of the tension arm 19 

outside the control range can be suppressed was calculated 

according to the relational equation of R1x2xA+(lal+A)=R2. 

The 	result was 	34x2x1.5+(I-3.21+1.5)=22 	pm. 

[0054] 

Then, the long roller 2 having a surface roughness 

Rmax 	(R1) 	of 34 pm was polished with a polishing film of 

#2000 such that the surface roughness Rmax became R2 	(=22 
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pm) 	or less. 	Specifically, 	the rotating long roller 2 was 

polished by pressing the polishing film thereagainst. 

[0055] 

After the polishing, the surface roughness Rmax of 

the long roller 2 was measured. 	The result was 21 pm, 

which was smaller than the above value of R2. 

[0056] 

This long roller 2 having a surface roughness Rmax 

of 21 pm was used to manufacture the wire saw apparatus 24. 

Subsequently, the wire 25 was extended at a wire speed of 

800 m/min, 	and the motion of the tension arm 19 in this 

event was measured and shown in FIG. 	4. 	As a result, 	the 

unexpected swinging of the tension arm 19 outside the 

control range shown in FIG. 	3 was no longer observed in 

FIG. 	4. 

[0057] 

As described above, 	in Example 1, 	the tension arm 19 

controlled to move within the control angle of ±A (°) 	set 

in advance is configured to apply tension in the wire saw 

apparatus 24. 	The long roller 2 was adjusted such that 

the surface roughness Rmax of the numerical value was R2 

or less calculated according to R1x2xA+(lal+A), 	where R1 

represents the surface roughness Rmax of the long roller 2, 

and a 	(°) 	represents the angle of the tension arm 19 on 

the wire supply reel 1 side at which the tension arm 19 

unexpectedly swung outside the control range while the 

wire 25 was extending from the wire supply reel 1. 	By 

using such a long roller 2, the inventive wire saw 

apparatus 24 was successfully manufactured which is 

capable of preventing the tension arm 19 from unexpectedly 

greatly swinging outside the control range. 

[0058] 

(Comparative Example 1) 
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Unlike Example 1, a wire saw apparatus was 

manufactured by preparing a long roller and each part 

without particularly considering the surface roughness 

Rmax of the long roller. 	Note that, 	as a reference, 	the 

surface roughness Rmax of the long roller in this 

situation was measured, and the result was 34 pm. 	In 

other words, 	the surface roughness Rmax was the same as 

that in the wire saw apparatus prepared at first in 

Example 1. 

[0059] 

In this conventional wire saw apparatus, 	the control 

angle of tension arm was set to ±A 	(°)=±1.5°, 	and the wire 

was extended at a speed of 800 m/min as in Example 1. 	The 

motion of the tension arm was measured in this event, and 

the same result as that in FIG. 	3 was obtained. 

Specifically, 	in the wire saw apparatus manufactured in 

Comparative Example 1, a phenomenon occurred in which the 

angle of the tension arm unexpectedly greatly varied 

outside the control range. 	Hence, 	a breakage is likely to 

occur in the apparatus. 

[0060] 

(Examples 2 to 4, 	Comparative Examples 2, 	3) 

Although different from the long roller prepared in 

Example 1, 	a long roller having a surface roughness Rmax 

of 34 pm was prepared. 	This long roller was divided into 

five pieces in the axial direction 	(the width in the axial 

direction was divided into five regions), which were 

polished with polishing films of different mesh numbers 

#600, 	800, 	2000, 	3000, 	and 4000, 	respectively. 	Abrasive 

grains used in the polishing films of #600, 	800, 	2000, 

3000, 	and 4000 respectively had average diameters of 28, 

20, 	8, 	5, 	and 3 pm. 	Note that, 	in consideration of the 

result in Example 1, 	it is conceivable that the surface 
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roughness Rmax after polishing should be aimed at 22 pm or 

less 	(more preferably 21 pm or less) 	in order to prevent 

the phenomenon of unexpected large variation in the 

tension arm angle outside the control range. 

[0061] 

FIG. 	5 shows the result of measuring the surface 

roughnesses Rmax in the axial direction of the long 

rollers before and after the polishing. 	As a result, 	in 

the case of #600, 	the surface roughness Rmax was 35 pm and 

degraded as shown in FIG. 	5 	(Comparative Example 2). 	In 

the case of #4000, 	the polishing film was clogged and 

became so slippery that effective polishing was impossible. 

The polishing was intercepted, 	and the resulting surface 

roughness Rmax was 27 pm (Comparative Example 3). 	On the 

other hand, 	in the cases of #800 to #3000, 	the surface 

roughnesses Rmax were respectively 22, 	19, 	and 17 pm. 	All 

were 22 pm or less. 	Further, 	regarding #2000 and #3000, 

the surface roughnesses Rmax were 21 pm or less, and the 

polishing was performed as intended 	(Examples 2 to 4). 

[0062] 

It should be noted that the present invention is not 

restricted to the above-described embodiments. 	The 

embodiments are merely examples so that any embodiments 

that have substantially the same feature and demonstrate 

the same functions and effects as those in the technical 

concept as disclosed in claims of the present invention 

are included in the technical range of the present 

invention. 
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CLAIMS 

1. A method for manufacturing a wire saw apparatus 

including: 

a wire supply reel from which a wire extends; 

a long roller having a surface on which the wire 

extending from the wire supply reel can pass; 

a plurality of wire guides around which the wire is 

spirally wound; 

a wire winding reel which winds the wire; and 

a tension arm which is arranged between the wire 

supply reel and the wire guides, controlled to move within 

a control angle of ±A 	(°) 	set in advance, 	and configured 

to apply tension to the wire, wherein 

the wire can pass on the long roller while moving in 

an axial direction of the long roller, 	and 

the method comprises the steps of: 

measuring a surface roughness Rmax of the long 

roller; 

measuring an angle a 	(°) 	of the tension arm at which 

the tension arm swings outside a range of the control 

angle set in advance while the wire is extending from the 

wire supply reel; 

calculating R1x2xA+(lal+A)=R2, 	where R1 	(pm) 

represents the measured surface roughness Rmax of the long 

roller; 	and 

adjusting the surface roughness Rmax of the long 

roller to the calculated numerical value R2 or less. 

2. The method for manufacturing a wire saw apparatus 

according to claim 1, wherein the long roller used is made 

of a urethane having a Shore A hardness of 80 to 96. 
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3. The method for manufacturing a wire saw apparatus 

according to claim 1 or 2, wherein, 	in the step of 

adjusting the surface roughness Rmax of the long roller to 

the calculated numerical value R2 or less, 	the surface of 

the long roller is polished with a polishing film of #800 

to 3000, 	so that the surface roughness Rmax of the long 

roller is adjusted to the calculated numerical value R2 or 

less. 

4. A wire saw apparatus comprising: 

a wire supply reel from which a wire extends; 

a long roller having a surface on which the wire 

extending from the wire supply reel can pass; 

a plurality of wire guides around which the wire is 

spirally wound; 

a wire winding reel which winds the wire; and 

a tension arm which is arranged between the wire 

supply reel and the wire guides, 	controlled to move within 

a control angle of ±A (0) 	set in advance, 	and configured 

to apply tension to the wire, wherein 

the wire can pass on the long roller while moving in 

an axial direction of the long roller, and 

the long roller has a surface roughness Rmax of 21 

pm or less. 

5. The wire saw apparatus according to claim 4, wherein 

the long roller is made of a urethane having a Shore A 

hardness of 80 to 96. 
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