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CUTTING BLADE IDENTIFYING METHOD AND PROCESSING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a cutting blade 

identifying method and a processing apparatus. 

Description of the Related Art 

        A cutting apparatus for dividing a workpiec e such 

as a semiconductor wafer into individual chips uses  a 

cutting blade for cutting the workpiece (see, for e xample, 

Japanese Patent Laid-Open No. 2011-79098). 

 

SUMMARY OF THE INVENTION 

        Normally, a blade case accommodating a cutt ing 

blade is provided thereon with blade information 

indicative of, for example, specifications of the b lade.  

When the cutting blade is taken out of the blade ca se, 

however, the specifications of the cutting blade be come 

unknown. 

        The blade information includes information 

indicative of the kind of the cutting blade inclusi ve of 

kinds of a bond and abrasive grains, an abrasive gr ain 

diameter, a length of a cutting edge, a thickness o f the 

cutting edge, etc.  In the case of a used cutting b lade, 
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the blade information includes use data such as a c ut 

length and an abrasion amount, in addition to the 

aforementioned information indicative of the kind o f the 

cutting blade.  If processing is conducted using a cutting 

blade based on erroneous blade information, defecti ve 

processing would be generated. 

        Particularly, in the cutting apparatus desc ribed in 

Japanese Patent Laid-Open No. 2011-79098 and the li ke 

that has a blade replacing apparatus, a plurality o f 

cutting blade taken out of cases are accommodated i n a 

blade stocker, and, therefore, it is necessary that  

specifications of a cutting blade can be managed ev en for 

the cutting blade alone. 

        In view of this, in the cutting apparatus d escribed 

in Japanese Patent Laid-Open No. 2011-79098, a tech nique 

of management by printing a bar code, for recording  blade 

information, on a base part of a cutting blade prov ided 

with a base is adopted.  This approach, however, ha s a 

problem that it is necessary to print on all the cu tting 

blades by a prescribed method, which lacks flexibil ity. 

        Accordingly, it is an object of the present  

invention to provide a cutting blade identifying me thod 

and a processing apparatus by which blade informati on 

concerning a cutting blade can easily be identified . 
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        In accordance with an aspect of the present  

invention, there is provided a cutting blade identi fying 

method including a blade management step of registe ring 

an image obtained by imaging a cutting edge of a cu tting 

blade and blade information including either one of  a 

kind and use history of the cutting blade in a mutu ally 

associated state in a blade management section, an 

imaging step of imaging the cutting edge of the cut ting 

blade of which the blade information is to be confi rmed, 

and a blade information confirming step of searchin g the 

blade management section for an image of the cuttin g edge 

coinciding with the image obtained by imaging in th e 

imaging step and confirming the associated blade 

information. 

        Preferably, the cutting blade identifying m ethod is 

carried out in a processing apparatus, the processi ng 

apparatus including a spindle for fixing a cutting blade 

to a tip thereof, a holding table that holds a work piece, 

a blade stocker in which a plurality of cutting bla des 

are accommodated, a blade replacing section that co nveys 

the cutting blade between the spindle and the blade  

stocker and attaches or detaches the cutting blade,  and 

an imaging section that images a cutting edge of th e 

cutting blade.  The blade management step is perfor med for 
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the cutting blade which is accommodated in the blad e 

stocker, and the imaging step and the blade informa tion 

confirming step are performed for the cutting blade  

conveyed from the blade stocker by the blade replac ing 

section for mounting to the spindle. 

        In accordance with another aspect of the pr esent 

invention, there is provided a processing apparatus  

including a spindle for fixing, to a tip thereof, a  

cutting blade for processing a workpiece held by a 

holding table, a blade stocker in which a plurality  of 

cutting blades are accommodated, a blade replacing 

section that conveys the cutting blade between the 

spindle and the blade stocker and attaches or detac hes 

the cutting blade, an imaging section that images a  

cutting edge of the cutting blade, a blade manageme nt 

section that stores an image of the cutting edge of  the 

cutting blade to be accommodated in the blade stock er and 

blade information including either one of a kind an d use 

history of the cutting blade in a mutually associat ed 

state, and a data processing section.  The imaging section 

images the cutting edge of the cutting blade convey ed 

from the blade stocker by the blade replacing secti on for 

mounting to the spindle, and the data processing se ction 

searches the blade management section for an image 
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coinciding with the image obtained by imaging and 

confirms the associated blade information. 

        The cutting blade identifying method accord ing to 

an aspect of the present invention and the processi ng 

apparatus according to another aspect of the presen t 

invention produce an effect such that blade informa tion 

concerning a cutting blade can easily be identified . 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing some pre ferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view depicting a 

configuration example of a processing apparatus acc ording 

to a first embodiment; 

        FIG. 2 is a sectional view of a cutting uni t of the 

processing apparatus illustrated in FIG. 1; 

        FIG. 3 is a plan view of a cutting blade ac cording 

to the first embodiment; 

        FIG. 4 is a plan view depicting, in an enla rged 
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form, part IV of FIG. 3; 

        FIG. 5 is a perspective view depicting a 

configuration example of a blade replacing unit of the 

processing apparatus illustrated in FIG. 1; 

        FIG. 6 is a perspective view depicting a 

configuration example of a blade stocker of the bla de 

replacing unit illustrated in FIG. 5; 

        FIG. 7 is a perspective view depicting a 

configuration example of a blade attaching/detachin g unit 

of the blade replacing unit illustrated in FIG. 5; 

        FIG. 8 is a perspective view of a blade chu ck of 

the blade attaching/detaching unit illustrated in F IG. 7; 

        FIG. 9 is a perspective view of a nut holde r of the 

blade attaching/detaching unit illustrated in FIG. 7; 

        FIG. 10 is a diagram depicting an example o f 

management data stored by a blade management sectio n of a 

control unit illustrated in FIG. 1; 

        FIG. 11 is a flow chart depicting a flow of  a 

cutting blade identifying method according to the f irst 

embodiment; 

        FIG. 12 is a perspective view depicting a b lade 

management step of the cutting blade identifying me thod 

illustrated in FIG. 11; 

        FIG. 13 is a sectional view depicting an im aging 
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step of the cutting blade identifying method illust rated 

in FIG. 11; 

        FIG. 14 is a diagram depicting an example o f 

management data stored by a blade management sectio n of a 

control unit of a processing apparatus according to  a 

second embodiment; 

        FIG. 15 is a diagram depicting a configurat ion of a 

blade identifying apparatus for carrying out a cutt ing 

blade identifying method according to a third embod iment; 

        FIG. 16 is a plan view depicting a region o f a 

surface of a cutting blade that is imaged by an ima ging 

unit of the blade identifying apparatus illustrated  in 

FIG. 15; and 

        FIG. 17 is a diagram depicting management d ata 

stored by the blade management section of the blade  

identifying apparatus illustrated in FIG. 15. 

 

DETAILED DESCRIPTON OF THE PREFERRED EMBODIMENTS 

        Embodiments of the present invention will b e 

described in detail below referring to the drawings .  The 

present invention is not to be limited to the conte nts of 

the following embodiments.  In addition, the compon ents 

described below include those easily perceived by a  

person skilled in the art and substantially the sam e ones.  
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Further, the configurations described below may be 

combined, as required.  Besides, various omissions,  

replacements, and modifications of the configuratio ns are 

possible within such ranges as not to depart from t he 

gist of the present invention. 

[First Embodiment] 

        A processing apparatus according to a first  

embodiment of the present invention will be describ ed 

based on the drawings.  FIG. 1 is a perspective vie w 

depicting a configuration example of the processing  

apparatus according to the first embodiment.  FIG. 2 is a 

sectional view of a cutting unit of the processing 

apparatus illustrated in FIG. 1.  FIG. 3 is a plan view of 

a cutting blade according to the first embodiment.  FIG. 4 

is a plan view depicting, in an enlarged form, part  IV of 

FIG. 3.  FIG. 5 is a perspective view depicting a 

configuration example of a blade replacing unit of the 

processing apparatus illustrated in FIG. 1. 

(Processing Apparatus) 

        The processing apparatus 1 according to the  first 

embodiment is a cutting apparatus for cutting a wor kpiece 

200 illustrated in FIG. 1.  The workpiece 200 is a wafer 

such as a disk-shaped semiconductor wafer or an opt ical 

device wafer of which a parent material is silicon,  
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sapphire, gallium or the like.  The workpiece 200 i s 

formed with devices 203 in regions partitioned in a  grid 

pattern by a plurality of streets 202 formed in a g rid 

pattern on a front surface 201 thereof. 

        In addition, the workpiece 200 in the prese nt 

invention may be what is generally called a TAIKO 

(registered trademark) wafer in which a central por tion 

is thinned and a thick part is formed in an outer 

peripheral portion, or, other than wafers, may be a  

rectangular package substrate having a plurality of  

devices sealed with a resin, a ceramic substrate, a  

ferrite substrate, or a substrate including at leas t one 

of nickel and iron, or the like.  In the first embo diment, 

the workpiece 200 has a back surface 204 adhered to  an 

adhesive tape 206 with an annular frame 205 mounted  to an 

outer peripheral edge thereof and is supported by t he 

annular frame 205. 

        The processing apparatus 1 illustrated in F IG. 1 is 

a cutting apparatus for holding the workpiece 200 b y a 

holding table 10 and cutting (corresponding to 

processing) the workpiece 200 along the streets 202  by a 

cutting blade 21.  As depicted in FIG. 1, the proce ssing 

apparatus 1 includes the holding table 10 that hold s 

under suction the workpiece 200 by a holding surfac e 11, 



10 

a cutting unit 20 that cuts the workpiece 200 held by the 

holding table 10 by the cutting blade 21, an imagin g unit 

30 that images the workpiece 200 held by the holdin g 

table 10, a blade replacing unit 7, and a control u nit 

100. 

        In addition, as illustrated in FIG. 1, the 

processing apparatus 1 includes a moving unit 40 th at 

relatively moves the holding table 10 and the cutti ng 

unit 20.  The moving unit 40 includes an X-axis mov ing 

unit 41 that performs processing feeding of the hol ding 

table 10 in an X-axis direction parallel to a horiz ontal 

direction, a Y-axis moving unit 42 that performs in dexing 

feeding of the cutting unit 20 in a Y-axis directio n 

parallel to a horizontal direction and orthogonal t o the 

X-axis direction, a Z-axis moving unit 43 that perf orms 

cutting-in feeding of the cutting unit 20 in a Z-ax is 

direction parallel to the vertical direction orthog onal 

to both the X-axis direction and the Y-axis directi on, 

and a rotationally moving unit 44 that rotates the 

holding table 10 around an axis parallel to the Z-a xis 

direction.  As depicted in FIG. 1, the processing 

apparatus 1 is a two-spindle dicer, or what is gene rally 

called a facing dual type cutting apparatus having two 

cutting units 20. 
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        The X-axis moving unit 41 moves the holding  table 

10 in the X-axis direction which is the processing 

feeding direction, to thereby perform relative proc essing 

feeding of the holding table 10 and the cutting uni t 20 

in the X-axis direction.  The Y-axis moving unit 42  moves 

the cutting unit 20 in the Y-axis direction which i s the 

indexing feeding direction, to thereby perform rela tive 

indexing feeding of the holding table 10 and the cu tting 

unit 20 in the Y-axis direction.  The Z-axis moving  unit 

43 moves the cutting unit 20 in the Z-axis directio n 

which is the cutting-in feeding direction, to there by 

perform relative cutting-in feeding of the holding table 

10 and the cutting unit 20 in the Z-axis direction.  

        The X-axis moving unit 41, the Y-axis movin g unit 

42, and the Z-axis moving unit 43 include a known b all 

screw provided to be rotatable around an axis, a kn own 

motor for rotating the ball screw around the axis, and 

known guide rails for supporting the holding table 10 or 

the cutting unit 20 movably in the X-axis direction , the 

Y-axis direction, or the Z-axis direction. 

        The holding table 10 is disk-shaped, and it s 

holding surface 11 for holding the workpiece 200 is  

formed of a porous ceramic.  In addition, the holdi ng 

table 10 is provided to be movable in the X-axis 
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direction between a processing region 63 on a lower  side 

of the cutting unit 20 and a conveying-in/out regio n 64 

where the workpiece 200 is conveyed in or out by sp acing 

from the lower side of the cutting unit 20, by the X-axis 

moving unit 41, and is provided to be movable aroun d an 

axis parallel to the Z-axis direction by the rotati onally 

moving unit 44.  The holding table 10 is connected to a 

vacuum suction source (not illustrated), and suctio n by 

the vacuum suction source causes the workpiece 200 held 

on the holding surface 11 to be held under suction.   In 

the first embodiment, the holding table 10 holds un der 

suction the back surface 204 of the workpiece 200 w ith 

the adhesive tape 206 disposed therebetween.  In ad dition, 

a plurality of clamp sections 12 for clamping the a nnular 

frame 205 are provided in the periphery of the hold ing 

table 10, as depicted in FIG. 1. 

        The cutting unit 20 is cutting means in whi ch the 

cutting blade 21 for cutting the workpiece 200 held  by 

the holding table 10 is detachably mounted.  Each c utting 

unit 20 is provided to be movable in the Y-axis dir ection 

by the Y-axis moving unit 42 and to be movable in t he Z-

axis direction by the Z-axis moving unit 43, in rel ation 

to the workpiece 200 held by the holding table 10. 

        The cutting unit 20 on one side is provided  at a 
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column section on one side of a gate-formed support  frame 

3 erected from the apparatus main body 2 through th e Y-

axis moving unit 42 and the Z-axis moving unit 43 a nd the 

like.  The cutting unit 20 on the other side is pro vided 

at a column section on the other side of the suppor t 

frame 3 through the Y-axis moving unit 42 and the Z -axis 

moving unit 43 and the like.  Note that the support  frame 

3 has a configuration in which upper ends of the co lumn 

sections are connected by a horizontal beam.  The c utting 

unit 20 permits the cutting blade 21 to be position ed at 

any position on the holding surface 11 of the holdi ng 

table 10 by the Y-axis moving unit 42 and the Z-axi s 

moving unit 43. 

        As illustrated in FIG. 2, the cutting unit 20 

includes the cutting blade 21, a spindle housing 22  

provided to be movable in the Y-axis direction and the Z-

axis direction by the Y-axis moving unit 42 and the  Z-

axis moving unit 43, a spindle 23 serving as a rota tional 

shaft provided in the spindle housing 22 to be rota table 

around an axis, a fixing flange 24, a pressing flan ge 25, 

and a fixing nut 26. 

        The cutting blade 21 is an extremely thin 

grindstone having a substantially ring-like shape.  In the 

first embodiment, as depicted in FIG. 3, the cuttin g 
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blade 21 is what is generally called a washer blade  

including only an annular cutting edge 211 for cutt ing 

the workpiece 200.  The cutting edge 211 of the cut ting 

blade 21 is formed in a disk shape provided in its center 

with a circular mounting hole 212 for mounting to t he 

spindle 23.  The cutting edge 211 is formed from ab rasive 

grains of diamond, cubic boron nitride (CBN) or the  like 

and a bond material (binder) such as a metal or a r esin, 

and is formed in a predetermined thickness. 

        Besides, as depicted in FIG. 3, the cutting  blade 

21 has the abrasive grains 214 and the bond materia l 

exposed on a surface 213 of the cutting edge 211.  The 

pattern configured by the abrasive grains 214 and t he 

bond material exposed on the surface 213 depicted a s an 

example in FIG. 4 of the cutting edge 211 of the cu tting 

blade 21 differs even among the cutting blades 21 o f the 

same kind, and differs from position to position in  the 

same cutting blade 21. 

        The spindle housing 22 is supported to be m ovable 

in the Z-axis direction by the Z-axis moving unit 4 3 and 

is supported to be movable in the Y-axis direction by the 

Y-axis moving unit 42 through the Z-axis moving uni t 43.  

The spindle housing 22 accommodates a part exclusiv e of a 

tip portion of the spindle 23 and a spindle motor ( not 
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illustrated) and the like and supports the spindle 23 in 

the manner of being rotatable around an axis. 

        The spindle 23 is for fixing the cutting bl ade 21 

to a tip thereof.  The spindle 23 serves as a rotat ional 

shaft rotated by the spindle motor (not illustrated ), and 

its tip portion protrudes from a tip surface 221 of  the 

spindle housing 22.  The tip portion of the spindle  23 is 

gradually tapered off, and a threaded hole 231 open ing in 

a tip surface is provided. 

        The fixing flange 24 includes a cylindrical  boss 

section 241, and a flange section 242 projected rad ially 

outward from a central position in the axial direct ion of 

the boss section 241.  The boss section 241 is fixe d to 

the tip portion of the spindle 23.  As depicted in FIG. 2, 

the boss section 241 is provided at an inner periph eral 

surface thereof with a stepped section 243 and a ta pered 

section 244.  The stepped section 243 is provided a t the 

tip side spaced from the spindle housing 22 more th an the 

flange section 242, and stepwise reduces the inside  

diameter of the boss section 241 from the tip space d from 

the spindle housing 22 toward a base end side near the 

spindle housing 22.  The surface of the stepped sec tion 

243 is formed to be flat along the direction orthog onal 

to the axis of the boss section 241, namely, the ax is of 
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the fixing flange 24. 

        The tapered section 432 is formed ranging o ver from 

the center to a base end in the axial direction of the 

boss section 241 and gradually increases the inside  

diameter of the boss section 241 from the center to ward 

the base end side in the axial direction.  The fixi ng 

flange 24 is fixed to a tip portion of the spindle 23 by 

a step in which a tip portion of the spindle 23 is 

inserted into the base end side of the boss section  241, 

and a fixing screw 28 passed through a washer 27 la id on 

the surface of the stepped section 243 is put into screw 

engagement with the threaded hole 231 provided in t he tip 

surface of the spindle 23.  When the fixing flange 24 is 

fixed to the tip portion of the spindle 23, the tap ered 

section 432 makes close contact with the tip portio n of 

the spindle 23.  In addition, the boss section 241 is 

formed with a male screw 245 at a tip of an outer 

peripheral surface thereof. 

        The flange section 242 is an annular member  

projecting radially outward from a central portion in the 

axial direction of the boss section 241.  The outsi de 

diameter of the flange section 242 is smaller than the 

outside diameter of the cutting blade 21.  The flan ge 

section 242 is formed along the whole circumference  of an 
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outer edge thereof with a support surface 246 which  faces 

the cutting blade 21 and supports the cutting blade  21.  

The support surface 246 is formed to be flat along the 

direction orthogonal to the axis of the fixing flan ge 24.  

The flange section 242 supports the cutting blade 2 1 by 

putting the cutting blade 21 in close contact with the 

support surface 246.  The support surface 246 may b e 

formed with an end face projecting in the extending  

direction of the boss section 241 only at an outer edge 

thereof, and may reduce the area of contact with th e 

support surface by supporting the cutting blade 21 on the 

end face, such that the cutting blade 21 can be hel d more 

perpendicularly. 

        The pressing flange 25 is formed in an annu lar 

shape having in its center a mounting hole 251 to b e 

mounted to the boss section 241 of the fixing flang e 24.  

The pressing flange 25 is smaller in outside diamet er of 

the cutting blade 21.  The pressing flange 25 has a  blade 

supporting boss section 252 facing the fixing flang e 24 

when a tip side of the boss section 241 of the fixi ng 

flange 24 is passed through the mounting hole 251.  The 

blade supporting boss section 252 has an outside di ameter 

equal to the inside diameter of the mounting hole 2 12 of 

the cutting blade 21.  The blade supporting boss se ction 
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252 is inserted in and passed through the mounting hole 

212 of the cutting blade 21 from the base end side and 

supports the cutting blade 21 on an outer periphera l 

surface thereof. 

        In addition, the pressing flange 25 has, ar ound the 

whole circumference on the outer periphery side of the 

blade supporting boss section 252, a clamping surfa ce 253 

that clamps the cutting blade 21 between itself and  the 

support surface 246 of the fixing flange 24 when a tip 

side of the boss section 241 of the fixing flange 2 4 is 

passed through the mounting hole 251.  The clamping  

surface 253 is formed to be flat in the direction 

orthogonal to the axis of the pressing flange 25.  The 

pressing flange 25 has the clamping surface 253 tha t 

clamps the cutting blade 21 between itself and the 

support surface 246 of the fixing flange 24. 

        Besides, the pressing flange 25 is formed w ith a 

suction passage 255 ranging between an end face 254  on 

the tip side and the clamping surface 253.  The suc tion 

passage 255 is a hole penetrating the pressing flan ge 25 

ranging from the end face 254 to the clamping surfa ce 253, 

and, by being sucked from the end face 254 side, ho lds 

under suction the cutting blade 21 on the clamping 

surface 253. 
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        The fixing nut 26 is formed in an annular s hape and 

is formed at its inner peripheral surface with a fe male 

screw 261 for screw engagement with the male screw 245 of 

the boss section 241.  With the boss section 241 of  the 

fixing flange 24 passed through the mounting hole 2 51 of 

the pressing flange 25, and with the female screw 2 61 

screw engaged with the male screw 245 of the boss s ection 

241 of the fixing flange 24 clamping the cutting bl ade 21 

between the support surface 246 and the clamping su rface 

253, the fixing nut 26 is fastened to the boss sect ion 

241.  The fixing nut 26, by fastening to the boss s ection 

241, fixes the cutting blade 21 between the fixing flange 

24 and the pressing flange 25 through the pressing flange 

25.  As depicted in FIG. 2, the fixing nut 26 is pr ovided 

in its end face with four pin fitting holes 262 at 

regular intervals along the circumferential directi on.  

Note that the pin fitting holes 262 may be formed t o 

penetrate the fixing nut 26, such that fitting pins  115 

fit in more depth and transmit a rotating force. 

        In the cutting unit 20 configured in this w ay, the 

fixing flange 24 has a tip portion of the spindle 2 3 

passed inside the base end side of the boss section  241, 

and is fixed to a tip portion of the spindle 23 by the 

fixing nuts 26 or the like, and an inner peripheral  
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surface of the mounting hole 212 of the cutting bla de 21 

is supported on an outer peripheral surface of the blade 

supporting boss section 252.  In the cutting unit 2 0, a 

tip side of the boss section 241 of the fixing flan ge 24 

is passed inside the mounting hole 251 of the press ing 

flange 25, the male screw 245 is put into screw 

engagement with the female screw 261, and the press ing 

flange 25 and the cutting blade 21 are fixed to a t ip 

portion of the spindle 23 by the fixing nut 26. 

        Note that the spindle 23, the fixing flange  24, the 

cutting blade 21, the pressing flange 25, and the f ixing 

nut 26 of the cutting unit 20 are disposed at such 

positions as to be coaxial with one another.  The a xes of 

the spindle 23, the fixing flange 24, the cutting b lade 

21, the pressing flange 25, and the fixing nut 26 o f the 

cutting unit 20 are set parallel to the Y-axis dire ction. 

        The imaging unit 30 is fixed to the cutting  unit 20 

such as to be moved as one body with the cutting un it 20.  

The imaging unit 30 includes an imaging element for  

imaging a region to be divided of the workpiece 200  yet 

to be cut which is held by the holding table 10.  T he 

imaging element is, for example, a charge-coupled d evice 

(CCD) imaging element or a complementary metal-oxid e 

semiconductor (CMOS) imaging element.  The imaging unit 30 
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images the workpiece 200 held by the holding table 10 to 

obtain an image for, for example, performing alignm ent 

between the workpiece 200 and the cutting blade 21,  and 

outputs the thus obtained image to the control unit  100. 

        In addition, the processing apparatus 1 inc ludes an 

X-axis direction position detection unit (not 

illustrated) for detecting the position of the hold ing 

table 10 in the X-axis direction, a Y-axis directio n 

position detection unit (not illustrated) for detec ting 

the position of the cutting unit 20 in the Y-axis 

direction, and a Z-axis direction position detectio n unit 

(not illustrated) for detecting the position of the  

cutting unit 20 in the Z-axis direction.  The X-axi s 

direction position detection unit and the Y-axis 

direction position detection unit may include a lin ear 

scale parallel to the X-axis direction or the Y-axi s 

direction, and a reading head.  The Z-axis directio n 

position detection unit detects the position of the  

cutting unit 20 in the Z-axis direction by pulses o f a 

motor.  The X-axis direction position detection uni t, the 

Y-axis direction position detection unit, and the Z -axis 

direction position detection unit output the positi on of 

the holding table 10 in the X-axis direction or the  

position of the cutting unit 20 in the Y-axis direc tion 
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or the Z-axis direction to the control unit 100.  N ote 

that, in the first embodiment, the position of each  

component of the processing apparatus 1 in the X-ax is 

direction, the Y-axis direction, and the Z-axis dir ection 

is determined as a position with reference to a 

predetermined reference position (not illustrated).  

        In addition, the processing apparatus 1 inc ludes a 

cassette elevator 50 on which a cassette 51 accommo dating 

the workpieces 200 before and after cutting is plac ed and 

which moves the cassette 51 in the Z-axis direction , a 

cleaning unit 60 that cleans the workpiece 200 afte r 

cutting, and a conveying unit 61 that puts the work piece 

200 into and out of the cassette 51 and that convey s the 

workpiece 200. 

(Blade Replacing Unit) 

        The blade replacing unit 7 depicted in FIG.  5 is 

for attaching and detaching the cutting blade 21 to gether 

with the pressing flange 25 to and from the boss se ction 

241 of the fixing flange 24 fixed to a tip portion of the 

spindle 23 of the cutting unit 20 position at an 

attaching/detaching position, to thereby replace th e 

cutting blade 21.  Note that the attaching and deta ching 

position is a position of which the positions in th e X-

axis direction, the Y-axis direction, and the Z-axi s 
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direction are predetermined and is a position where  each 

cutting unit 20 is positioned when the cutting blad e 21 

is attached and detached together with the pressing  

flange 25 by the blade replacing unit 7.  In additi on, in 

the first embodiment, the blade replacing unit 7 re places 

the cutting blade 21 mounted to the boss section 24 1 of 

the fixing flange 24, together with the pressing fl ange 

25.  In short, the blade replacing unit 7 attaches and 

detaches the cutting blade 21 to and from the boss 

section 241 of the fixing flange 24, together with the 

pressing flange 25. 

        As illustrated in FIG. 1, the blade replaci ng unit 

7 is disposed at a position which is on a back surf ace 

side in FIG. 1 of the support frame 3 and which is spaced 

from the conveying-in/out region 64 more than the 

processing region 63.  As depicted in FIG. 5, the b lade 

replacing unit 7 includes a blade stocker 70 that 

accommodates a plurality of cutting blades 21 befor e and 

after replacement together with the pressing flange s 25, 

a second imaging unit 76 which is an imaging sectio n, and 

a blade attaching/detaching unit 80 as a blade repl acing 

section that attaches and detaches the cutting blad e 21 

to and from the spindle 23 of the cutting unit 20 

together with the pressing flange 25 and that conve ys the 
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cutting blade 21 together with the pressing flange 25 

between the blade stocker 70 and the cutting unit 2 0 and 

attaches and detaches the cutting blade 21 together  with 

the pressing flange 25. 

        In the first embodiment, the blade stocker 70 is 

provided in one-to-one correspondence with the cutt ing 

unit 20.  In other words, in the first embodiment, the 

blade replacing unit 7 includes a pair of blade sto ckers 

70. 

        In addition, in the first embodiment, the b lade 

stocker 70 on one side holds a plurality of cutting  

blades 21 before and after replacement of the spind le 23 

of the cutting unit 20 on one side in the state of being 

supported by the blade supporting boss section 252 of the 

pressing flange 25, and the blade stocker 70 on the  other 

side holds a plurality of cutting blades 21 before and 

after replacement of the spindle 23 of the cutting unit 

20 on the other side in the state of being supporte d by 

the blade supporting boss section 252 of the pressi ng 

flange 25.  Thus, each blade stocker 70 accommodate s a 

plurality of cutting blades 21. 

        Note that the cutting blades 21 accommodate d in 

each blade stocker 70 include, in addition to unuse d ones, 

those which have been used but are usable because t hey do 
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not reach the useful life, and those of the same ki nd 

and/or different kinds. 

        Next, each component of the blade replacing  unit 7 

will be described hereinbelow. 

(Blade Stocker) 

        FIG. 6 is a perspective view depicting a 

configuration example of the blade stocker of the b lade 

replacing unit illustrated in FIG. 5.  The blade st ocker 

70 is for holding the cutting blade 21 for replacem ent 

which is yet to be mounted to the corresponding cut ting 

unit 20, together with the pressing flange 25, and for 

holding the cutting blade 21 after replacement whic h has 

been detached from the corresponding cutting unit 2 0, 

together with the pressing flange 25.  Note that si nce the 

pair of blade stockers 70 are equal in configuratio n, the 

blade stocker 70 on the depth side in FIG. 5 will 

hereinafter described as a representative, and the same 

parts of the pair of blade stockers 70 will be deno ted by 

the same reference symbols and descriptions thereof  will 

be omitted. 

        As illustrated in FIG. 6, the blade stocker  70 

includes a support column 71 disposed on the appara tus 

main body 2, and a support member 73 attached to an  upper 

end of the support column 71 through a rotational s haft 
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72.  The support member 73 is disposed to face the 

corresponding blade attaching/detaching unit 80 in the Y-

axis direction, a plurality of (in the first embodi ment, 

four) blade holding sections 74 are concentrically 

disposed on a front surface side facing the corresp onding 

blade attaching/detaching unit 80, and the support member 

73 can hold a plurality of (in the first embodiment , 

four) cutting blades 21 attached to and detached fr om the 

corresponding cutting unit 20. 

        The blade holding section 74 is for holding  the 

cutting blade 21 together with the pressing flange 25.  

The blade holding section 74 includes a cylindrical  blade 

fitting section 741 passed through the mounting hol e 251 

in the pressing flange 25, and a positioning sectio n 742 

for positioning the pressing flange 25 that is prov ided 

on an outer peripheral surface of the blade fitting  

section 741 and has the blade fitting section 741 p assed 

through the boss section 241.  The positioning sect ion 742 

includes a ball provided to be capable of projectin g from 

and recessing in an outer peripheral surface of the  blade 

fitting section 741, and a spring pressing the ball  

toward the radially outer side.  Until the force on  the 

radially inner side acting on the ball reaches a 

predetermined value, the ball fits in an inner edge  of 
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the mounting hole 251 of the pressing flange 25, wh ereby 

a positioning function is realized.  Each blade hol ding 

section 74 is preliminarily given a number (hereina fter 

referred to holding section number) by which the bl ade 

holding sections 74 can be identified. 

        With the blade stocker 70 configured in thi s way, 

the cutting blade 21 is laid on the blade holding s ection 

74, the blade fitting section 741 is passed through  the 

mounting hole 251 of the pressing flange 25 having the 

cutting blade 21 supported on the outer peripheral 

surface of the blade supporting boss section 252, a nd the 

blade fitting section 741 is fitted to the inner ed ge of 

the mounting hole 251, whereby the cutting blade 21  is 

held together with the pressing flange 25.  Specifi cally, 

when the blade fitting section 741 is passed throug h the 

mounting hole 251 of the pressing flange 25, the ba ll of 

the positioning section 742 of the blade holding se ction 

74 once sinks in the blade fitting section 741, and  the 

ball of the positioning section 742 returned after the 

pressing flange 25 comes over is fitted in the inne r edge 

of the mounting hole 251, whereby the cutting blade  21 is 

held together with the pressing flange 25.  Besides , in 

the first embodiment, the axis of the blade fitting  

section 741 is parallel to the Y-axis direction. 
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        In addition, each blade holding section 74 is 

formed with a through-hole 77 depicted in FIG. 6.  The 

through-hole 77 is penetrating the blade holding se ction 

74.  The through-hole 77 is disposed at a position for 

facing a part of a region 215 (depicted in FIG. 2) 

overlapping with the flange section 242 of the fixi ng 

flange 24, of the surface 213 of the cutting edge 2 11 of 

the cutting blade 21.  The through-hole 77 exposes a part 

of the region 215 of the surface 213 of the cutting  edge 

211 of the cutting blade 21 held by the blade holdi ng 

section 74. 

        The rotational shaft 72 having the support member 

73 attached to an upper end of the support column 7 1 has 

its one end disposed at the upper end of the suppor t 

column 71, and has its other end connected to the c enter 

of a back surface of the support member 73.  The on e end 

side of the rotational shaft 72 is connected to a d riving 

shaft of a motor 75 disposed inside the support col umn 71, 

and the support member 73 is configured to be 

intermittently rotatable with the rotational shaft 72 as 

a center.  In the first embodiment, the support mem ber 73 

is configured to be intermittently rotatable by 90 

degrees at a time.  By the intermittent rotation of  the 

rotational shaft 72, the support member 73 selectiv ely 
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positions each blade holding section 74 at a preset  

predetermined transfer position 744 on a moving pat h 

thereof.  A height in the Z-axis direction of the a xis of 

the blade holding section 74 positioned at the tran sfer 

position 744 is equal to a height in the Z-axis dir ection 

of the axis of the cutting unit 20 positioned at th e 

attaching/detaching position. 

        The second imaging unit 76 is for imaging t he 

surface 213 of the cutting edge 211 of the cutting blade 

21.  The second imaging unit 76 includes an imaging  

element that faces the through-hole 77 of the blade  

holding section 74 at the transfer position 744 and  that 

images through the through-hole 77 the region 215 o f the 

surface 213 of the cutting edge 211 of the cutting blade 

21 held by the blade holding section 74 at the tran sfer 

position 744.  The imaging element is, for example,  a CCD 

imaging element or a CMOS imaging element.  The sec ond 

imaging unit 76 images through the through-hole 77 a part 

of the region 215 of the surface 213 of the cutting  edge 

211 of the cutting blade 21 and outputs the thus ob tained 

image to the control unit 100. 

(Blade Attaching/Detaching Unit) 

        FIG. 7 is a perspective view depicting a 

configuration example of a blade attaching/detachin g unit 
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of the blade replacing unit illustrated in FIG. 5.  FIG. 8 

is a perspective view of a blade chuck of the blade  

attaching/detaching unit illustrated in FIG. 7.  FI G. 9 is 

a perspective view of a nut holder of the blade 

attaching/detaching unit illustrated in FIG. 7. 

        The blade attaching/detaching unit 80 is fo r 

conveying the cutting blade 21 together with the pr essing 

flange 25 between the spindle 23 of each cutting un it 20 

and the blade stocker 70 and for attaching and deta ching 

the cutting blade 21 to and from the spindle 23 tog ether 

with the pressing flange 25.  As illustrated in FIG . 7, 

the blade attaching/detaching unit 80 includes a un it 

main body 81, a moving unit 82 that moves the unit main 

body 81 in the X-axis direction, a pair of blade 

replacing mechanism 90, a pair of nut holders 110, and an 

attaching/detaching moving mechanism 120. 

        As depicted in FIG. 5, the moving unit 82 i ncludes 

a screw shaft 821 that makes screw engagement with a nut 

811 provided on the unit main body 81 and extends i n the 

X-axis direction, and a motor 822 that rotates the screw 

shaft 821 around an axis to thereby move the unit m ain 

body 81 in the X-axis direction.  The screw shaft 8 21 is 

supported by a fixing plate 812 fixed to the appara tus 

main body 2 or the like through the fixing plate 81 2 such 
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as to be rotatable around an axis.  The motor 822 i s 

attached to the fixing plate 812. 

        The blade replacing mechanisms 90 and the n ut 

holders 110 are in one-to-one correspondence, and t he 

blade stockers 70 and the cutting units 20 are also  in 

one-to-one correspondence.  The blade replacing mec hanism 

90 is for attaching and detaching the cutting blade  21 to 

and from the fixing flange 24 fixed to a tip portio n of 

the spindle 23 of the corresponding cutting unit 20 , 

together with the pressing flange 25. 

        Besides, in the first embodiment, the blade  

replacing mechanism 90 holds the cutting blade 21 f or 

replacement which is held by the corresponding blad e 

stocker 70, together with the pressing flange 25, a nd 

holds the cutting blade 21 after replacement which is 

detached from the corresponding cutting unit 20, to gether 

with the pressing flange 25.  In addition, the blad e 

replacing mechanism 90 mounts the cutting blade 21 for 

replacement which is held to the cutting unit 20, 

together with the pressing flange 25, and causes th e 

cutting blade 21 after replacement detached from th e 

corresponding cutting unit 20 to be held by the 

corresponding blade stocker 70 together with the pr essing 

flange 25. 
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        As illustrated in FIGS. 5 and 7, each blade  

replacing mechanism 90 includes a rotary arm 91 ext ending 

rectilinearly, and a pair of blade chucks 92 provid ed at 

both end portions of the rotary arm 91. 

        The rotary arm 91 is formed in a rectilinea rly 

extending arm shape.  The rotary arm 91 has its cen ter in 

the longitudinal direction intermittently rotated a round 

an axis parallel to the Y-axis direction by a 

rotationally moving unit 121 of the attaching/detac hing 

moving mechanism 120, and is slid in the Y-axis dir ection 

by a sliding moving unit 122 of the attaching/detac hing 

moving mechanism 120.  In the first embodiment, the  rotary 

arm 91 is intermittently rotated by 180 degrees at a time 

by the rotationally moving unit 121, such that its 

longitudinal direction is parallel to the X-axis 

direction. 

        The blade chucks 92 are disposed at both en d 

portions in the longitudinal direction of the rotar y arm 

91.  The axis of each blade chuck 92 is parallel to  the Y-

axis direction.  As depicted in FIG. 8, the blade c huck 92 

includes a thick disk-shaped chuck main body 921.  The 

chuck main body 921 is rotated around an axis by a motor 

911 attached to the rotary arm 91.  The chuck main body 

921 is formed with a ring-shaped suction groove 923  in an 
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end face 922 facing the blade holding section 74 of  the 

blade stocker 70 and the cutting unit 20 at the 

attaching/detaching position. 

        The suction groove 923 is connected to a su ction 

source 925 through an on-off valve 924.  With the o n-off 

valve 924 opened and with suction applied to the in side 

of the suction groove 923 by the suction source 925 , the 

blade chuck 92 holds under suction the pressing fla nge 25 

on the end face 922 of the chuck main body 921.  In  

addition, when the blade chuck 92 holds under sucti on the 

pressing flange 25 on the end face 922 of the chuck  main 

body 921, the suction groove 923 comes to communica te 

with the suction passage 255 and applies suction to  the 

inside of the suction passage 255.  With the on-off  valve 

924 opened and with suction applied to the inside o f the 

suction groove 923 by the suction source 925, the b lade 

chuck 92 holds under suction the pressing flange 25  on 

the end face 922 of the chuck main body 921 and hol ds 

under suction the cutting blade 21 on the clamping 

surface 253 of the pressing flange 25.  Besides, in  the 

first embodiment, the blade chuck 92 is provided, i n the 

center of the end face 922, with a boss section 

penetration hole 926 into which a tip side of the b oss 

section 241 of the fixing flange 24 can enter. 
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        A height in the Z-axis direction of the axi s of 

each blade chuck 92 is equal to the height in the Z -axis 

direction of the axis of the blade holding section 74 

positioned at the transfer position 744 and the hei ght in 

the Z-axis direction of the axis of the cutting uni t 20 

positioned at the attaching/detaching position. 

        The nut holder 110 attaches and detaches th e fixing 

nut 26 of the corresponding cutting unit 20 to and from 

the fixing flange 24.  The nut holder 110 is dispos ed on 

the unit main body 81, and is disposed at a positio n of 

being aligned with the corresponding blade replacin g 

mechanism 90 in the X-axis direction.  The axis of the nut 

holder 110 is parallel to the Y-axis direction. 

        As depicted in FIG. 9, the nut holder 110 i ncludes 

a box-shaped holder main body 111, a thick disk-sha ped 

support base 112 provided at a surface of the holde r main 

body 111 that faces the spindle 23 of the correspon ding 

cutting unit 20, claws 113 attached to the support base 

112, and a plurality of fitting pins 115 provided o n an 

end face 114 of the support base 112 that faces the  

cutting unit 20 at the attaching/detaching position . 

        The support base 112 is rotated around an a xis by a 

motor 116 provided in the nut holder 110.  The claw s 113 

are provided in plurality in the state of being spa ced 
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along the circumferential direction on the end face  114 

of the support base 112.  In the first embodiment, four 

claws 113 are provided at regular intervals in the 

circumferential direction on the end face 114 of th e 

support base 112.  The plurality of claws 113 are p rovided 

to be movable in the radial direction of the end fa ce 114 

by a driving mechanism (not illustrated) provided i n the 

support base 112 or the like.  By approaching one a nother, 

the claws 113 grasp the outer peripheral surface of  the 

fixing nut 26, and by spacing away from one another , the 

claws 113 release the grasping of the fixing nut 26 . 

        The fitting pins 115 are supported by the s upport 

base 112 such that they can be projected and recess ed 

from the end face 114, and, in the first embodiment , four 

fitting pins 115 are provided at regular intervals along 

the circumferential direction on the end face 114.  The 

fitting pin 115 can be fitted in a pin fitting hole  262 

of the fixing nut 26 when the fitting pin 115 is 

projected from the end face 114. 

        The nut holder 110 is configured such that with the 

support base 112 rotated around an axis by the moto r 116, 

in a state in which the end face 114 is in close co ntact 

with the end face of the fixing nut 26 and the fixi ng nut 

26 is grasped by the claws 113, the fitting pins 11 5 are 
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fitted into the pin fitting holes 262.  The nut hol der 110 

is configured such that with the support base 112 r otated 

around an axis by the motor 116, in a state in whic h the 

fitting pins 115 are fitted in the pin fitting hole s 262, 

the fixing nut 26 is attached to and detached from the 

male screw 245 of the boss section 241 of the fixin g 

flange 24. 

        A height in the Z-axis direction of the axi s of 

each nut holder 110 is equal to the height in the Z -axis 

direction of the axis of the cutting unit 20 positi oned 

at the attaching/detaching position. 

        The attaching/detaching moving mechanism 12 0 

includes the rotationally moving unit 121 that 

intermittently rotates the rotary arm 91 by 180 deg rees 

at a time around an axis, the sliding moving unit 1 22 

that slides the rotary arm 91 in the Y-axis directi on 

relative to the unit main body 81, and a second sli ding 

moving unit 123 that slides the holder main body 11 1 of 

the nut holder 110 in the Y-axis direction relative  to 

the unit main body 81. 

(Control Unit) 

        FIG. 10 is a diagram depicting an example o f 

management data stored by a blade management sectio n of 

the control unit illustrated in FIG. 1. 



37 

        The control unit 100 is for controlling the  

components of the processing apparatus 1 and for ca using 

the processing apparatus 1 to perform processing 

operation on the workpiece 200.  Note that the cont rol 

unit 100 is a computer including an arithmetic proc essing 

apparatus having a microprocessor such as a central  

processing unit (CPU), a storage apparatus having a  

memory such as a read only memory (ROM) and a rando m 

access memory (RAM), and an input/output interface 

apparatus.  The arithmetic processing apparatus of the 

control unit 100 performs arithmetic processing acc ording 

to a computer program stored in the storage apparat us and 

outputs control signals for controlling the process ing 

apparatus 1 to the components of the processing app aratus 

1 through the input/output interface apparatus. 

        The control unit 100 is connected to a disp lay unit 

101 including a liquid crystal display or the like for 

displaying the state of a processing operation and an 

image and the like, an input unit 102 operated by t he 

operator at the time of registering processing cont ents 

information or the like, and an alarm unit 103.  Th e input 

unit 102 includes at least one of a touch panel pro vided 

at the display unit 101 and an external input appar atus 

such as a keyboard.  The alarm unit 103 gives an al arm to 
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the operator by issuing at least one of sound and l ight. 

        In addition, as illustrated in FIG. 1, the control 

unit 100 includes a blade management section 104 an d a 

data processing section 105.  The blade management section 

104 is for storing management data 300 depicted in FIG. 

10, in which an image of a part of a region 215 of the 

surface 213 of the cutting edge 211 of the cutting blade 

21 to be accommodated in the blade stocker 70 and b lade 

information are associated with each other. 

        In the first embodiment, the management dat a 300 is 

in one-to-one correspondence with each cutting unit  20.  

Therefore, in the first embodiment, two pieces of 

management data 300 are stored in the blade managem ent 

section 104.  In the first embodiment, as depicted in FIG. 

10, each management data 300 includes each holding 

section number of the blade holding section 74 of t he 

blade stocker 70 corresponding to the corresponding  

cutting unit 20, blade information concerning the c utting 

blade 21 accommodated in each blade holding section  74, 

and an image of a part of a region 215 of the surfa ce 213 

of the cutting edge 211 of the cutting blade 21 

accommodated in each blade holding section 74, in o ne-to-

one correspondence, that is, in a mutually associat ed 

state.  Note that, while the blade information incl udes 
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information indicative of the kind of the cutting b lade 

21, the blade information, in the present invention , may 

include information indicative of use history of th e 

cutting blade 21.  In short, in the present inventi on, it 

is sufficient that the blade information includes e ither 

of the information indicative of the kind of the cu tting 

blade 21 and information indicative of the use hist ory of 

the cutting blade 21. 

        Note that the information indicative of the  kind of 

the cutting blade 21 includes information indicativ e of 

the kind of the bond material of the cutting blade 21, 

the kind of the abrasive grains 214, the abrasive g rain 

diameter, the length of the tool edge of the cuttin g edge 

211, the thickness of the cutting edge 211, or the like.  

The information indicative of the use history of th e 

cutting blade 21 includes information indicative of  a cut 

length, an abrasion amount, or the like.  Note that  the 

blade information is registered in the blade manage ment 

section 104, by accepting of an operator's operatio n of 

the input unit 102 by the control unit 100, or by 

accepting by the control unit 100 of the reading re sults 

from the reading apparatus having read the blade 

information given to an outer surface of a blade ca se 

accommodating the cutting blade 21. 
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        The image is obtained by imaging through th e 

through-hole 77 by the second imaging unit 76 after  the 

cutting blade 21 is accommodated in each blade hold ing 

section 74 and is registered in the blade managemen t 

section 104 by accepting by the control unit 100 of  the 

image obtained by the second imaging unit 76. 

        When the blade stocker 70 of the blade repl acing 

unit 7 detaches the cutting blade 21 from the blade  

holding section 74 and holds the cutting blade 21, the 

data processing section 105 extracts and searches t he 

management data 300 in the blade management section  104 

for an image coinciding with the image obtained by 

imaging by the second imaging unit 76, and confirms  the 

blade information associated with the information 

coinciding with the image obtained by imaging by th e 

second imaging unit 76. 

        Note that the function of the blade managem ent 

section 104 is realized by the aforementioned stora ge 

apparatus, and the function of the data processing 

section 105 is realized by execution of the compute r 

program stored in the storage apparatus by the arit hmetic 

processing apparatus. 

(Processing Operation of Processing Apparatus) 

        In the processing apparatus 1, the operator  
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registers the processing contents information into the 

control unit 100, accommodates the workpiece 200 be fore 

cutting into the cassette 51, places the cassette 5 1 on 

an upper surface of the cassette elevator 50, and 

attaches the cutting blade 21 to the blade holding 

section 74 of each blade stocker 70 of the blade 

replacing unit 7.  The processing contents informat ion 

includes blade information concerning the cutting b lade 

21 to be used when cutting the workpiece 200, and b lade 

information concerning the cutting blade 21 held by  each 

blade holding section 74 of each blade stocker 70. 

        Thereafter, the processing apparatus 1 star ts a 

processing operation when an instruction to start t he 

processing operation is given from the operator.  W hen the 

processing apparatus 1 starts the processing operat ion, 

the conveying unit 61 conveys the workpiece 200 fro m 

inside the cassette 51 to the holding table 10 in t he 

conveying-in/out region 64, the back surface 204 si de of 

the workpiece 200 is held under suction on the hold ing 

surface 11 of the holding table 10 with the adhesiv e tape 

206 therebetween, and the annular frame 205 is clam ped by 

the clamp sections 12. 

        In the processing operation, in the process ing 

apparatus 1, the X-axis moving unit 41 moves the ho lding 
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table 10 toward the processing region 63, the imagi ng 

unit 30 images the workpiece 200, and alignment is 

performed based on the image thus imaged by the ima ging 

unit 30.  The processing apparatus 1, while relativ ely 

moving the workpiece 200 and the cutting unit 20 al ong 

the street 202, causes the cutting blade 21 to cut into 

each street 202, to thereby divide the workpiece 20 0 into 

individual devices 203.  In the processing apparatu s 1, 

the workpiece 200 divided into the individual devic es 203 

is conveyed from the holding table 10 to the cleani ng 

unit 60 by the conveying unit 61, and the workpiece  200 

is cleaned by the cleaning unit 60. 

        In the processing apparatus 1, the workpiec e 200 

after cutting and cleaning is conveyed from the cle aning 

unit 60 to the cassette 51 by the conveying unit 61  and 

is accommodated into the cassette 51.  In the proce ssing 

apparatus 1, the workpieces 200 accommodated in the  

cassette 51 are sequentially cut by the cutting uni t 20 

or the like, and, when the cutting of all the workp ieces 

200 in the cassette 51 is completed, and the proces sing 

operation is finished. 

(Attaching/Detaching Operation of Cutting Blade) 

        In the first embodiment, the processing app aratus 1, 

next, performs an attaching/detaching operation of the 
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cutting blade 21 when it is determined by the contr ol 

unit 100 that the cutting blade 21 of the cutting u nit 20 

on at least one side is at a blade replacing timing , 

during a processing operation of the processing app aratus 

1.  The blade replacing timing is a timing for repl acing 

the cutting blade 21 of each cutting unit 20.  The blade 

replacing timing may be, for example, each time a p reset 

number of workpieces 200 are cut, or a time when th e 

outside diameter of the cutting blade 21 measured h as 

come below a preset numerical value, and the blade 

replacing timing is registered in the control unit 100 as 

part of the processing contents information.  In ad dition, 

the blade replacing timing in the present invention  may 

be just during processing of a single workpiece 200 , or 

may be a timing for replacing the workpiece 200 in 

successive processing of a plurality of workpieces 200. 

        The attaching/detaching operation is an ope ration 

of detaching the fixing nut 26 from the spindle 23 of the 

cutting unit 20, detaching the cutting blade 21 tog ether 

with the pressing flange 25, attaching the cutting blade 

21 held by the blade stocker 70 to the spindle 23 

together with the pressing flange 25, and attaching  the 

fixing nut 26 to the spindle 23.  In other words, t he 

attaching/detaching operation of the cutting blade 21 is 
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an operation of replacing the cutting blade held by  the 

blade stocker 70 and the cutting blade mounted to t he 

cutting unit 20 by each other together with the pre ssing 

flange 25. 

        In the attaching/detaching operation, the 

processing apparatus 1 stops rotation of the spindl e 23 

of the cutting unit 20 at the blade replacing timin g and 

positions the cutting unit 20 at the blade replacin g 

timing at an attaching/detaching position.  In the 

attaching/detaching operation, the processing appar atus 1 

positions the blade holding section 74 holding the 

cutting blade 21 of the kind to be mounted to the c utting 

unit 20 at the blade replacing timing at the transf er 

position 744.  In the attaching/detaching operation , the 

processing apparatus 1 causes the blade chuck 92 on  one 

side of the blade replacing mechanism 90 made to 

correspond to the cutting unit 20 at the blade repl acing 

timing of the blade attaching/detaching unit 80 to face 

the blade holding section 74 at the transfer positi on 744 

of the blade stocker 70 in the Y-axis direction. 

        The processing apparatus 1 holds under suct ion the 

cutting blade 21 for replacement accommodated in th e 

blade holding section 74 at the transfer position 7 44 of 

the blade chuck 92 on one side, together with the 
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pressing flange 25, moves the blade attaching/detac hing 

unit 80 in the X-axis direction, and causes the nut  

holder 110 made to correspond to the cutting unit 2 0 at 

the blade replacing timing to face the cutting unit  20 at 

the attaching/detaching position in the Y-axis dire ction.  

The processing apparatus 1 grasps the fixing nut 26  by 

the nut holder 110 and detaches the fixing nut 26 f rom 

the male screw 245 of the fixing flange 24. 

        The processing apparatus 1 moves the blade 

attaching/detaching unit 80 in the X-axis direction  and 

causes the blade chuck 92 on the other side of the blade 

replacing mechanism 90 made to correspond to the cu tting 

unit 20 at the blade replacing timing to face the c utting 

unit 20 at the attaching/detaching position in the Y-axis 

direction.  The processing apparatus 1 holds under suction 

the cutting blade 21 of the cutting unit 20 with th e 

fixing nut 26 detached by the blade chuck 92 on the  other 

side, together with the pressing flange 25, and det aches 

the cutting blade 21 from the cutting unit 20 at th e 

blade replacing timing. 

        The processing apparatus 1 rotates the rota ry arm 

91 of the blade replacing mechanism 90 by 180 degre es, 

causes the blade chuck 92 on one side, on which the  

cutting blade 21 for replacement is held under suct ion 
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together with the pressing flange 25, to face the c utting 

unit 20, from which the cutting blade 21 is detache d, at 

the attaching/detaching position in the Y-axis dire ction.  

The processing apparatus 1 moves the blade chuck 92  on 

one side along the Y-axis direction closer to the s pindle 

23 of the cutting unit 20 at the attaching/detachin g 

position, attaches the cutting blade 21 for replace ment 

to the fixing flange 24 of the cutting unit 20 toge ther 

with the pressing flange 25, and, after releasing t he 

holding under suction of the blade chuck 92 on one side, 

moves the blade chuck 92 on one side away from the 

cutting unit 20. 

        The processing apparatus 1 moves the blade 

attaching/detaching unit 80 in the X-axis direction , 

causes the nut holder 110 holding the fixing nut 26  to 

face the cutting unit 20 at the attaching/detaching  

position in the Y-axis direction, thereafter brings  the 

female screw 261 of the fixing nut 26 into screw 

engagement with the male screw 245 of the fixing fl ange 

24 by the nut holder 110, to thereby fix the cuttin g 

blade 21 to a tip portion of the spindle 23, and mo ves 

the nut holder 110 in the Y-axis direction away fro m the 

cutting unit 20 at the attaching/detaching position . 

        The processing apparatus 1 moves the blade 
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attaching/detaching unit 80 in the X-axis direction , 

whereby the blade chuck 92 on the other side holdin g the 

cutting blade 21 after replacement detached from th e 

cutting unit 20 together with the pressing flange 2 5 is 

caused to face the blade holding section 74 at the 

transfer position 744 of the blade stocker 70 in th e Y-

axis direction.  The processing apparatus 1 moves t he 

blade chuck 92 on the other side in the Y-axis dire ction 

closer to the blade holding section 74 at the trans fer 

position 744, holds the cutting blade 21 after 

replacement on the blade holding section 74 togethe r with 

the pressing flange 25, and thereafter moves the bl ade 

chuck 92 on the other side in the Y-axis direction away 

from the blade holding section 74 at the transfer 

position 744, to complete the attaching/detaching 

operation. 

(Cutting Blade Identifying Method) 

        A cutting blade identifying method accordin g to the 

first embodiment of the present invention will be 

described below, based on the drawings.  FIG. 11 is  a flow 

chart depicting a flow of the cutting blade identif ying 

method according to the first embodiment.  The cutt ing 

blade identifying method according to the first 

embodiment is an identifying method for the cutting  blade 
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21, and, in the first embodiment, is carried out wi th the 

aforementioned processing apparatus 1.  As depicted  in FIG. 

11, the cutting blade identifying method includes a  blade 

management step ST1, an imaging step ST2, and a bla de 

information confirming step ST3. 

(Blade Management Step) 

        FIG. 12 is a perspective view depicting a b lade 

management step of the cutting blade identifying me thod 

illustrated in FIG. 11.  The blade management step ST1 is 

a step of registering an image obtained by imaging the 

cutting edge 211 of the cutting blade 21 and blade 

information in a mutually associated state in the b lade 

management section 104. 

        In the first embodiment, the blade manageme nt step 

ST1 is carried out when the processing apparatus 1 starts 

a processing operation, after the cutting blade 21 is 

accommodated in each blade holding section 74 of ea ch 

blade stocker 70 and blade information concerning t he 

cutting blade 21 to be accommodated in each blade h olding 

section 74 of each blade stocker 70 is registered a s 

processing contents information by the operator thr ough 

the input unit 102.  In the first embodiment, in th e blade 

management step ST1, as illustrated in FIG. 12, the  

processing apparatus 1 images, through the through- hole 
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77 and by the second imaging unit 76, a part of a r egion 

215 of the surface 213 of the cutting edge 211 of t he 

cutting blade 21 accommodated in the blade holding 

section 74 at the transfer position 744, while the 

support member 73 of each blade stocker 70 is 

intermittently rotated by 90 degrees at a time. 

        In the first embodiment, in the blade manag ement 

step ST1, in the processing apparatus 1, the contro l unit 

100 associates the images of the cutting edge 211 

obtained by imaging by the second imaging unit 76, the 

holding section numbers given to each blade holding  

section 74, and the blade information registered as  

processing contents information with one another, a nd 

stores the management data 300 depicted in FIG. 10 

including these in a mutually associated state in t he 

blade management section 104. 

(Imaging Step) 

        FIG. 13 is a sectional view depicting the i maging 

step of the cutting blade identifying method illust rated 

in FIG. 11.  The imaging step ST2 is a step of imag ing the 

cutting edge 211 of the cutting blade 21 of which b lade 

information is to be confirmed. 

        In the first embodiment, the imaging step S T2 is 

carried out with respect to the cutting blade 21 co nveyed 
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from the blade stocker 70 by the blade replacing un it 7, 

for mounting the cutting blade 21 onto the spindle 23 of 

the cutting unit 20 at the blade replacing timing b y the 

blade replacing unit 7.  In the first embodiment, i n the 

imaging step ST2, the control unit 100 reads from t he 

storage apparatus the blade information registered as 

processing contents information concerning the cutt ing 

blade 21 to be mounted to the cutting unit 20 at th e 

replacing timing, at the time of the attaching/deta ching 

operation, and extracts from the management data 30 0 the 

holding section number associated with the blade 

information registered as the processing contents 

information. 

        In the first embodiment, in the imaging ste p ST2, 

the control unit 100 positions the blade holding se ction 

74 made to correspond to the extracted holding sect ion 

number at the transfer position 744 and images the region 

215 of the surface 213 of the cutting edge 211 thro ugh 

the through-hole 77 by the second imaging unit 76.  In 

this instance, in the imaging step ST2, as depicted  in 

FIG. 13, the control unit 100 images by the second 

imaging unit 76 while the cutting blade 21 at the 

transfer position 744 is held under suction by the blade 

chuck 92 on one side and while the cutting blade 21  is 
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being intermittently rotated around an axis. 

(Blade Information Confirming Step) 

        The blade information confirming step ST3 i s a step 

of searching the management data 300 stored in the blade 

management section 104 for an image of the cutting edge 

211 coinciding with the image obtained by imaging i n the 

imaging step ST2, by the data processing section 10 5 of 

the control unit 100, and confirming the blade 

information associated with the image. 

        In the first embodiment, the blade informat ion 

confirming step ST3 is carried out subsequently to the 

imaging step ST2 for the cutting blade 21 conveyed from 

the blade stocker 70 by the blade replacing unit 7,  for 

mounting the cutting blade onto the spindle 23 of t he 

cutting unit 20 at the blade replacing timing by th e 

blade replacing unit 7.  In the first embodiment, i n the 

blade information confirming step ST3, the data 

processing section 105 of the control unit 100 extr acts 

from the management data 300 the image made to corr espond 

to the blade information registered as processing 

contents information, performs pattern matching suc h as 

normalized correlation between the image and a plur ality 

of images obtained by imaging by the second imaging  unit 

76, and calculates correlating values. 
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        In this way, in the first embodiment, in th e blade 

information confirming step ST3, the data processin g 

section 105 of the control unit 100 performs patter n 

matching between the image made to correspond to th e 

blade information registered as processing contents  

information that is extracted from the management d ata 

300 and the plurality of images obtained by imaging  by 

the second imaging unit 76, whereby the image of th e 

cutting edge 211 coinciding with the image obtained  by 

imaging in the imaging step ST2 is searched for fro m the 

management data 300 stored in the blade management 

section 104, and the blade information associated w ith 

the image is confirmed. 

        In the first embodiment, in the blade infor mation 

confirming step ST3, when at least one image reachi ng or 

exceeding a predetermined correlating value, of a 

plurality of images obtained by imaging by the seco nd 

imaging unit 76, is present, the data processing se ction 

105 of the control unit 100 finishes the cutting bl ade 

identifying method, and the processing apparatus 1 mounts 

the cutting blade 21 at the transfer position onto the 

cutting unit 20 described above.  Note that the 

predetermined correlating value is a value indicati ve of 

that the image made to correspond to the blade 
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information registered as processing contents infor mation 

and the image obtained by imaging by the second ima ging 

unit 76 coincide with each other.  Besides, in the first 

embodiment, in the blade information confirming ste p ST3, 

when an image reaching or exceeding the predetermin ed 

correlating value, of the plurality of images obtai ned by 

imaging by the second imaging unit 76, is absent, t he 

data processing section 105 of the control unit 100  

operates the alarm unit 103, to give an alarm to th e 

operator, and stops the attaching/detaching operati on. 

        Note that, in the first embodiment, in the blade 

information confirming step ST3, when an image reac hing 

or exceeding the predetermined correlating value, o f the 

plurality of images obtained by imaging by the seco nd 

imaging unit 76, is absent, the data processing sec tion 

105 of the control unit 100 gives an alarm to the 

operator, and stops the attaching/detaching operati on.  It 

is to be noted, however, that in the present invent ion, 

in the imaging step ST2, the surface 213 of the cut ting 

edge 211 of the cutting blade 21 accommodated in th e 

other blade holding section 74 may be imaged by the  

second imaging unit 76, and the cutting blade 21 ha ving 

at least one image reaching or exceeding the 

predetermined correlating value may be mounted to t he 
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cutting unit 20.  In this way, in the blade informa tion 

confirming step ST3, out of the plurality of cuttin g 

blades 21 accommodated in the blade stocker 70, the  

cutting blade 21 coinciding with the image made to 

correspond to the blade information registered as 

processing contents information may be mounted to t he 

cutting unit 20. 

        Note that, in this case, in the case where an image 

reaching or exceeding the predetermined correlating  value, 

of a plurality of images obtained by imaging the cu tting 

blades 21 accommodated in all the blade holding sec tions 

74 by the second imaging unit 76, is absent, that i s, in 

the case where all the plurality of cutting blades 21 

accommodated in the blade stockers 70 disagree with  the 

image made to correspond to the blade information 

registered as processing contents information, it i s 

desirable that the data processing section 105 of t he 

control unit 100 give an alarm to the operator and stop 

the attaching/detaching operation.  Besides, in the  case 

where there are a plurality of cutting blades 21 

coinciding with the image made to correspond to the  blade 

information registered as processing contents infor mation, 

it is desirable that the processing apparatus 1 mou nt to 

the cutting unit 20 the cutting blade 21 having a l arger 
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number of images reaching or exceeding the predeter mined 

correlating value or the cutting blade 21 having th e 

highest correlating value. 

        As has been described above, according to t he 

cutting blade identifying method and the processing  

apparatus 1 according to the first embodiment, in t he 

blade management step ST1, the image of the region 215 of 

the surface 213 of the cutting edge 211 of the cutt ing 

blade 21 accommodated in each blade holding section  74 

and the blade information are registered in a mutua lly 

associated state as the management data 300 in the blade 

management section 104.  Therefore, according to th e 

cutting blade identifying method and the processing  

apparatus 1, in the imaging step ST2, the region 21 5 of 

the surface 213 of the cutting edge 211 of the cutt ing 

blade 21 is imaged, and, in the blade information 

confirming step ST3, the image obtained by imaging is 

searched for from the management data 300, and the blade 

information associated with the coinciding image is  

confirmed, whereby individual information concernin g even 

a cutting blade 21 without blade information printe d on 

the surface 213 thereof can be identified.  Therefo re, the 

cutting blade identifying method and the processing  

apparatus 1 according to the first embodiment produ ces an 
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effect such that for even a cutting blade without b lade 

information printed on the surface 213 thereof, the  blade 

information concerning the cutting blade 21 can be 

confirmed. 

        According to the cutting blade identifying method 

and the processing apparatus 1 according to the fir st 

embodiment, in the blade management step ST1, the c utting 

blade 21 is accommodated in each blade holding sect ion 74, 

after which the blade information and the holding s ection 

number are associated with each other; therefore, b y 

confirming the blade information in the blade infor mation 

confirming step ST3, it can be determined whether o r not 

the cutting blade 21 accommodated in each blade hol ding 

section 74 is a regular one. 

        For this reason, according to the cutting b lade 

identifying method and the processing apparatus 1 

according to the first embodiment, even in the case  where 

the cutting blade 21 accommodated in each blade sto cker 

70 is willfully removed or added, it can properly b e 

determined in the blade information confirming step  ST3 

the cutting blade 21 of which blade information is 

accommodated in the blade holding section 74. 

[Second Embodiment] 

        A cutting blade identifying method and a pr ocessing 
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apparatus according to a second embodiment of the p resent 

invention will be described based on the drawings.  FIG. 

14 is a diagram depicting an example of management data 

stored in a blade management section of a control u nit of 

the processing apparatus according to the second 

embodiment. 

        The processing apparatus 1 according to the  second 

embodiment is the same as that in the first embodim ent 

except that, as depicted in FIG. 14, each managemen t data 

300 stored in the blade management section 104 of t he 

control unit 100 includes the blade information 

concerning the cutting blade 21 and the image of th e 

cutting edge 211 of the cutting blade 21 in one-to- one 

correspondence, that is, in a mutually associated s tate. 

        In a blade management step ST1 of the cutti ng blade 

identifying method according to the second embodime nt, 

the processing apparatus 1, while intermittently ro tating 

the support member 73 of each blade stocker 70 by 9 0 

degrees at a time, images a region 215 of the surfa ce 213 

of the cutting edge 211 of the cutting blade 21 

accommodated in the blade holding section 74 at the  

transfer position through the through-hole 77 by th e 

second imaging unit 76, the control unit 100 puts t he 

image of the cutting edge 211 obtained by imaging b y the 
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second imaging unit 76 and the blade information 

registered as processing contents information in 

correspondence with each other, and stores the mana gement 

data 300-2 depicted in FIG. 14 including them in 

correspondence in the blade management section 104.  

        In an imaging step ST2 of the cutting blade  

identifying method according to the second embodime nt, 

the control unit 100, at the time of an 

attaching/detaching operation, reads from the stora ge 

apparatus the blade information registered as proce ssing 

contents information concerning the cutting blade 2 1 to 

be mounted to the cutting unit 20 at the replacing timing 

and extracts from the management data 300 the image  made 

to correspond to the blade information registered a s 

processing contents information. 

        In the second embodiment, in the imaging st ep ST2, 

while intermittently rotating the support member 73  of 

each blade stocker 70 by 90 degrees at a time, the region 

215 of the surface 213 of the cutting edge 211 of t he 

cutting blade 21 accommodated in the blade holding 

section 74 at the transfer position is image throug h the 

through-hole 77 by the second imaging unit 76.  In 

addition, in the second embodiment, in the imaging step 

ST2, at the time of imaging the region 215 of the s urface 
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213 of the cutting edge 211 of the cutting blade 21  

accommodated in each blade holding section 74, the 

control unit 100 images by the second imaging unit 76 

while the cutting blade 21 at the transfer position  744 

is held under suction by the blade chuck 92 on one side 

and while the cutting blade 21 is being intermitten tly 

rotated around an axis, as in the first embodiment,  as 

depicted in FIG. 13. 

        In a blade information confirming step ST3 of the 

cutting blade identifying method according to the s econd 

embodiment, the data processing section 105 of the 

control unit 100 performs pattern matching such as 

normalized correlation between the image made to 

correspond to the blade information registered as 

processing contents information that is extracted f rom 

the management data 300 and a plurality of images 

obtained by imaging by the second imaging unit 76 a nd 

calculates correlating values. 

        In the second embodiment, in a blade inform ation 

confirming step ST3, when there is at least one ima ge 

reaching or exceeding a predetermined correlating v alue, 

of the plurality of images obtained by imaging by t he 

second imaging unit 76, the data processing section  105 

of the control unit 100 finishes the cutting blade 
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identifying method, and the processing apparatus 1 mounts 

at least one cutting blade 21 having the image reac hing 

or exceeding the predetermined correlating value to  the 

cutting unit 20, as in the first embodiment.  In ad dition, 

in the second embodiment, in the blade information 

confirming step ST3, when an image reaching or exce eding 

the predetermined correlating value, of the plurali ty of 

images obtained by imaging by the second imaging un it 76, 

is absent, the data processing section 105 of the c ontrol 

unit 100 operates the alarm unit 103, to give an al arm to 

the operator, and stops the attaching/detaching ope ration. 

        As has been described above, in the cutting  blade 

identifying method and the processing apparatus 1 

according to the second embodiment, in the blade 

management step ST1, the image of the region 215 of  the 

surface 213 of the cutting edge 211 of the cutting blade 

21 accommodated in each blade holding section 74 an d the 

blade information are registered in a mutually asso ciated 

state as management data 300-2 in the blade managem ent 

section 104.  Therefore, in the cutting blade ident ifying 

method and the processing apparatus 1, in the imagi ng 

step ST2, the region 215 of the surface 213 of the 

cutting edge 211 of the cutting blade 21 is imaged,  and, 

in the blade information confirming step ST3, the i mage 
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obtained by imaging is searched for from the manage ment 

data 300, and the blade information associated with  the 

coinciding image is confirmed, whereby for even a c utting 

blade without the blade information printed on the 

surface 213 thereof, the individual information can  be 

identified.  Consequently, the cutting blade identi fying 

method and the processing apparatus 1 according to the 

second embodiment produce an effect such that for e ven a 

cutting blade 21 without the blade information prin ted on 

the surface 213 thereof, the blade information conc erning 

the cutting blade 21 can be confirmed. 

[Third Embodiment] 

        A cutting blade identifying method accordin g to a 

third embodiment of the present invention will be 

described based on the drawings.  FIG. 15 is a diag ram 

depicting a configuration of a blade identifying 

apparatus for carrying out the cutting blade identi fying 

method according to the third embodiment.  FIG. 16 is a 

plan view depicting a region of a surface of a cutt ing 

blade that is imaged by the imaging unit of the bla de 

identifying apparatus illustrated in FIG. 15.  FIG.  17 is 

a diagram depicting management data stored in a bla de 

management section of the blade identifying apparat us 

illustrated in FIG. 15.  Note that, in FIGS. 15, 16 , and 
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17, the same parts as those in the first embodiment  above 

are denoted by the same reference symbols as used a bove, 

and descriptions thereof will be omitted. 

        The cutting blade identifying method accord ing to 

the third embodiment is carried out by a blade 

identifying apparatus 400 depicted in FIG. 15.  As 

illustrated in FIG. 15, the blade identifying appar atus 

400 includes an imaging unit 506 as an imaging sect ion, 

and a data management apparatus 500. 

        The imaging unit 506 is for imaging a surfa ce 213 

of a cutting edge 211 of a cutting blade 21.  In th e third 

embodiment, the imaging unit 506 includes an imagin g 

element that images the surface 213 of the cutting edge 

211 of the cutting blade 21.  The imaging element i s, for 

example, a CCD imaging element or a CMOS imaging el ement.  

The imaging unit 30 images the surface 213 of the c utting 

edge 211 of the cutting blade 21 and outputs the th us 

obtained image to the data management apparatus 500 . 

        The data management apparatus 500 is a comp uter 

that has an arithmetic processing apparatus having a 

microprocessor such as a CPU, a storage apparatus h aving 

a memory such as a ROM and a RAM, and an input/outp ut 

interface apparatus.  The arithmetic processing app aratus 

of the data management apparatus 500 carries out 
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arithmetic processing according to a computer progr am 

stored in the storage apparatus.  The data manageme nt 

apparatus 500 is connected to the imaging unit 506 and 

the like through the input/output interface apparat us. 

        The data management apparatus 500 is connec ted to a 

display unit 501 including a liquid crystal display  for 

displaying the state of a processing operation and an 

image and the like, an input unit 502 used by the 

operator to register processing contents informatio n and 

the like, and an alarm unit 503.  The input unit 50 2 

includes at least one of a touch panel provided at the 

display unit 501, and an external input apparatus s uch as 

a keyboard.  The alarm unit 503 gives an alarm to t he 

operator by issuing at least one of sound and light . 

        In addition, as illustrated in FIG. 15, the  data 

management apparatus 500 includes a blade managemen t 

section 504 and a data processing section 505.  The  blade 

management section 504 is for storing management da ta 

300-3 depicted in FIG. 17, in which the image obtai ned by 

imaging a predetermined region 216 indicated by alt ernate 

long and short dash line in FIG. 16 of the surface 213 of 

the cutting edge 211 of the cutting blade 21 by the  

imaging unit 506 and the blade information are asso ciated 

with each other. 
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        In the third embodiment, as depicted in FIG . 17, 

the management data 300-3 includes the blade inform ation 

concerning the cutting blade 21 and the image of th e 

region 216 of the surface 213 of the cutting edge 2 11 of 

the cutting blade 21 in one-to-one correspondence, that 

is, in a mutually associated state.  Note that the blade 

information includes information indicative of the kind 

of the cutting blade 21 as in the first embodiment,  but, 

in the present invention, the blade information may  

include information indicative of use history of th e 

cutting blade 21.  In short, in the present inventi on, it 

is sufficient that the blade information includes e ither 

one of the information indicative of the kind of th e 

cutting blade 21 and the information indicative of the 

use history of the cutting blade 21.  The blade 

information is registered in the blade management s ection 

104, by accepting of an operator's operation of an input 

unit 102 by the data management apparatus 500, or b y 

accepting the reading results from a reading appara tus 

having read the blade information given to the oute r 

surface of the blade case accommodating the cutting  blade 

21. 

        The image is obtained by imaging the region  216 of 

the surface 213 of the cutting edge 211 of the cutt ing 
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blade 21 by the imaging unit 506 at a predetermined  

timing of registering the blade information or the like, 

and is registered into the blade management section  104 

by accepting of the image obtained by the imaging u nit 

506 by the data management apparatus 500. 

        The data processing section 105 is for extr acting 

and searching the management data 300 in the blade 

management section 104 for the image coinciding wit h the 

image obtained by imaging by the imaging unit 506 a nd for 

confirming the blade information associated with th e 

image coinciding with the image obtained by imaging  by 

the imaging unit 506. 

        Note that the function of the blade managem ent 

section 104 is realized by the aforementioned stora ge 

apparatus, and the function of the data processing 

section 105 is realized by executing a computer pro gram 

stored in the storage apparatus by the arithmetic 

processing apparatus. 

        The cutting blade identifying method accord ing to 

the third embodiment is an identifying method for t he 

cutting blade 21, as in the first embodiment, and, in the 

third embodiment, the cutting blade identifying met hod is 

realized by the aforementioned blade identifying 

apparatus 400.  The cutting blade identifying metho d 
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includes a blade management step ST1, an imaging st ep ST2, 

and a blade information confirming step ST3, as in the 

first embodiment. 

        In the third embodiment, the blade manageme nt step 

ST1 is carried out, for example, at a predetermined  

timing of registering the blade information.  In th e third 

embodiment, in the blade management step ST1, the i maging 

unit 506 images the region 216 of the surface 213 o f the 

cutting edge 211 of the cutting blade 21, and the b lade 

information inputted by the operator is accepted by  the 

data management apparatus 500 through the input uni t 102.  

In the blade management step ST1, in the data manag ement 

apparatus 500, the control unit 100 puts the image of the 

region 216 of the surface 213 of the cutting edge 2 11 

obtained by the imaging unit 506 and the blade 

information into correspondence with each other, an d the 

management data 300-3 depicted in FIG. 17 including  them 

in correspondence with each other is stored in the blade 

management section 104. 

        In the third embodiment, the imaging step S T2 is 

carried out, for example, at a time when there is t he 

cutting blade 21 of which the blade information is to be 

confirmed, at a timing after the blade information is 

registered.  In the third embodiment, in the imagin g step 
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ST2, the region 216 of the surface 213 of the cutti ng 

edge 211 of the cutting blade 21 of which the blade  

information is to be confirmed is imaged by the ima ging 

unit 506. 

        In the third embodiment, the blade informat ion 

confirming step ST3 is carried out subsequently to the 

imaging step ST2.  In the third embodiment, in the blade 

information confirming step ST3, the data processin g 

section 105 of the data management apparatus 500 pe rforms 

pattern matching such as normalized correlation bet ween 

the image obtained by imaging by the imaging unit 5 06 in 

the imaging step ST2 and the image registered in th e 

management data 300 and calculates correlating valu es. 

        In this way, in the third embodiment, in th e blade 

information confirming step ST3, the data processin g 

section 105 of the control unit 100 performs patter n 

matching between the image registered in the manage ment 

data 300 and a plurality of images obtained by imag ing by 

the imaging unit 506, whereby the management data 3 00 

stored in the blade management section 104 is searc hed 

for the image of the cutting edge 211 coinciding wi th the 

image obtained by imaging in the imaging step ST2, and 

the associated blade information is confirmed. 

        In the third embodiment, in the blade infor mation 
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confirming step ST3, the data processing section 10 5 of 

the control unit 100 extracts from the management d ata 

300-3 the image whose correlating value with the im age 

obtained by imaging by the imaging unit 506 is equa l to 

or more than a predetermined correlating value and which 

has the highest correlating value, displays on the 

display unit 101 the blade information correspondin g to 

the extracted image having the highest correlating value, 

and finishes the cutting blade identifying method.  In 

addition, in the third embodiment, in the blade 

information confirming step ST3, when an image whos e 

correlating value with the image obtained by imagin g by 

the imaging unit 506 is equal to or more than the 

predetermined correlating value is absent, the data  

processing section 105 of the control unit 100 disp lays 

on the display unit 101 that the blade information is 

unclear or the like, operates the alarm unit 503 to  give 

an alarm to the operator, and finishes the cutting blade 

identifying method. 

        Note that the present invention is not limi ted to 

the above-described embodiments.  In other words, t he 

present invention can be carried out by various 

modifications in such ranges as not to depart from the 

gist of the invention.  Note that the cutting blade  21 is 
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what is generally called a washer blade including o nly 

the cutting edge 211 in the above embodiments, but,  in 

the present invention, the cutting blade 21 may be what 

is generally called a hub blade including a ring-sh aped 

base and a cutting edge 211 disposed at an outer ed ge 

portion of the base. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefor e to 

be embraced by the invention.  
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WHAT IS CLAIMED IS: 

        1.  A cutting blade identifying method comp rising: 

        a blade management step of registering an i mage 

obtained by imaging a cutting edge of a cutting bla de and 

blade information including either one of a kind an d use 

history of the cutting blade in a mutually associat ed 

state in a blade management section; 

        an imaging step of imaging the cutting edge  of the 

cutting blade of which the blade information is to be 

confirmed; and 

        a blade information confirming step of sear ching 

the blade management section for an image of the cu tting 

edge coinciding with the image obtained by imaging in the 

imaging step and confirming the associated blade 

information. 

        2.  The cutting blade identifying method ac cording 

to claim 1 to be carried out in a processing appara tus, 

        the processing apparatus including: 

        a spindle for fixing a cutting blade to a t ip 

thereof; 

        a holding table that holds a workpiece; 

        a blade stocker in which a plurality of cut ting 

blades are accommodated; 

        a blade replacing section that conveys the cutting 
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blade between the spindle and the blade stocker and  

attaches or detaches the cutting blade; and 

        an imaging section that images a cutting ed ge of 

the cutting blade, 

        wherein the blade management step is perfor med for 

the cutting blade which is accommodated in the blad e 

stocker, and 

        the imaging step and the blade information 

confirming step are performed for the cutting blade  

conveyed from the blade stocker by the blade replac ing 

section for mounting to the spindle. 

        3.  A processing apparatus comprising: 

        a spindle for fixing, to a tip thereof, a c utting 

blade for processing a workpiece held by a holding table; 

        a blade stocker in which a plurality of cut ting 

blades are accommodated; 

        a blade replacing section that conveys the cutting 

blade between the spindle and the blade stocker and  

attaches or detaches the cutting blade; 

        an imaging section that images a cutting ed ge of 

the cutting blade; 

        a blade management section that stores an i mage of 

the cutting edge of the cutting blade to be accommo dated 

in the blade stocker and blade information includin g 
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either one of a kind and use history of the cutting  blade 

in a mutually associated state; and 

        a data processing section, 

        wherein the imaging section 

                images the cutting edge of the cutt ing blade 

conveyed from the blade stocker by the blade replac ing 

section for mounting to the spindle, and 

        the data processing section 

                searches the blade management secti on for an 

image coinciding with the image obtained by imaging  and 

confirms the associated blade information. 

  


