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Description 

Title of Invention 

HAMMER 

Technical Field 5 

[0001] 

The present invention relates to a hammer. 

Background Art 

[0002] 10 

A hammer for carrying out shape processing with 

respect to a sil icon block is known as a conventional 

technique. Examples of  such a hammer include a less-

polluting impact tool disclosed in Patent Literature 1.  The 

less-polluting impact tool includes a core that forms a 15 

handle part and a head part.  The head part is f ixed in 

contact with a tungsten-carbide al loy hit  element. The core 

is encapsulated in a synthetic resin. 

Citation List 

[Patent Literature]  20 

[0003] 

[Patent Literature 1] 

Japanese Patent Application Publication Tokukaihei 

No. 6-218677 (Publication date:  August 9, 1994) 

25 
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Summary of Invention 

Technical Problem 

[0004] 

However, since the less-pol luting impact tool  

disclosed in Patent Literature 1 has a structure in which a 5 

core is coated with a synthetic resin, a fragment of a 

si l icon block may enter a space between the core and the 

synthetic resin. Thus, entry of  the fragment of  the si l icon 

block into the space between the core and the synthetic 

resin causes the core and the synthetic resin to be scraped 10 

of f.  In part icular, a sil icon block obtained by roughly 

crushing a polycrystal l ine si l icon rod produced by the 

Siemens process has a surface having complicated 

irregularit ies. Thus, in a case where shape processing is 

carried out with respect to a si l icon block, a fragment 15 

having a sharp-pointed protrusion is easily produced. Such 

a fragment easi ly ( i )  enters a space between a core and a 

synthetic resin and ( i i )  causes the core and the synthetic 

resin to be scraped off .  Therefore,  according to the less-

polluting impact tool,  impurities produced due to scraping 20 

of f of  a core and a synthetic resin unfortunately may enter 

a si l icon piece to be obtained by carrying out shape 

processing with respect to a si l icon block. 

[0005] 

An object of  an aspect of the present invention is to, 25 
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without entry of  a fragment of  a sil icon block into a 

handle,  prevent impurit ies from entering a si l icon piece to 

be obtained by carrying out shape processing with respect 

to the si l icon block. 

Solution to Problem 5 

[0006] 

In order to attain the object, a hammer for use in 

shape processing of  a si l icon block in accordance with an 

aspect of the present invention is a hammer for crushing a 

si l icon block so as to carry out shape processing with 10 

respect to the si l icon block, the hammer including: a 

handle made of  a resin; and a hammer head f ixed to the 

handle.  

Advantageous Effects of  Invention 

[0007] 15 

An aspect of the present invention makes it  possible 

to, without entry of  a fragment of a si l icon block into a 

handle,  prevent impurit ies from entering a si l icon piece to 

be obtained by carrying out shape processing with respect 

to the si l icon block. 20 

Brief Description of Drawings 

[0008] 

(a)  through (e)  of Fig.  1 are views each i l lustrating a 

configuration of  a hammer in accordance with Embodiment 25 
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1 of  the present invention. 

(a) and (b) of  Fig. 2 are views each i l lustrating a 

configuration of  a handle of  the hammer in accordance 

with Embodiment 1 of  the present invention. 

(a)  through (c)  of Fig.  3 are views each i l lustrating a 5 

configuration of  a head part of a hammer head of the 

hammer in accordance with Embodiment 1 of the present 

invention. 

(a)  through (d)  of Fig.  4 are views each i l lustrating a 

configuration of  a hammer in accordance with Embodiment 10 

2 of  the present invention. 

(a) and (b) of  Fig. 5 are views each i l lustrating a 

configuration of  a handle of  the hammer in accordance 

with Embodiment 2 of  the present invention. 

(a) and (b) of  Fig. 6 are views each i l lustrating a 15 

configuration of  a head part of a hammer head of the 

hammer in accordance with Embodiment 2 of the present 

invention. 

Description of  Embodiments 20 

[0009] 

Embodiment 1 

(Method for producing polycrystal l ine si l icon) 

A hammer in accordance with an aspect of  the 

present invention is used in a method for producing 25 
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polycrystal l ine sil icon. The method for producing 

polycrystal l ine si l icon is exempli f ied by, but not 

particularly l imited to, a production method including a 

si l icon deposit ion step of  deposit ing polycrystal l ine si l icon 

by reacting a chlorosi lane compound and hydrogen 5 

together in a reactor.  The Siemens process is known as a 

method for depositing si l icon. According to the Siemens 

process, tr ichlorosi lane and hydrogen are reacted with 

each other in a bell-shaped (bel l  jar-shaped) reactor.  Then, 

polycrystal l ine si l icon is deposited on a surface of a 10 

polycrystal l ine sil icon deposition fi lament that is provided 

in the reactor so as to stand upright, so that a grown 

polycrystal l ine si l icon rod is obtained. 

[0010] 

The method for producing polycrystall ine si l icon 15 

further includes the step of  crushing the polycrystal l ine 

si l icon rod obtained through the si l icon deposition step. In 

the step of crushing the polycrystall ine sil icon rod, the 

si l icon rod is roughly crushed with use of  a crushing 

device or a large hammer, and a si l icon block obtained by 20 

roughly crushing the si l icon rod is crushed into pieces 

with use of a hammer so as to be subjected to shape 

processing, so that a si l icon piece in a form of a nugget or 

a chip is obtained. The hammer in accordance with an 

aspect of  the present invention is used, during the step of 25 
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crushing the polycrystall ine sil icon rod, to ( i )  crush, into 

pieces, the sil icon block obtained by roughly crushing the 

si l icon rod and ( i i )  carry out shape processing with respect 

to the si l icon block. The method for producing 

polycrystal l ine sil icon can further include ( i )  the step of  5 

classi fying the polycrystall ine sil icon crushed and (i i )  the 

step of  cleaning the polycrystall ine sil icon. 

[0011] 

(Configuration of  hammer 1)  

(a)  through (e)  of Fig.  1 are views each i l lustrating a 10 

configuration of a hammer 1 in accordance with 

Embodiment 1 of  the present invention. Speci fically,  (a)  of 

Fig. 1 is a front view of the hammer 1, (b) of  Fig. 1 is a 

cross-sectional view of the hammer 1, and (c) of Fig.  1 is a 

left  side view of the hammer 1. (d)  of  Fig.  1 is a plan view 15 

of the hammer 1, and (e)  of Fig.  1 is a bottom view of the 

hammer 1. A rear view of the hammer 1 is omitted because 

the rear view of the hammer 1 and the front view of the 

hammer 1 of  (a)  of  Fig.  1 are identical in appearance. A 

right side view of the hammer 1 is omitted because the 20 

right side view of the hammer 1 and the left  side view of 

the hammer 1 of (c ) of  Fig.  1 are identical in appearance. 

[0012] 

(a) and (b) of  Fig. 2 are views each i l lustrating a 

configuration of  a handle 10 of  the hammer 1 in 25 
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accordance with Embodiment 1 of the present invention. 

Specif ically,  (a)  of  Fig.  2 is a front view of the handle 10, 

and (b)  of Fig.  2 is a plan view of the handle 10. (a) 

through (c) of  Fig.  3 are views each i l lustrating a 

configuration of  a head part 210 of a hammer head 20 of  5 

the hammer 1 in accordance with Embodiment 1 of the 

present invention. Specif ically,  (a)  of  Fig.  3 is a front view 

of the head part 210, (b) of  Fig.  3 is a left side view of the 

head part 210, and (c)  of  Fig.  3 is a plan view of the head 

part 210. 10 

[0013] 

As i l lustrated in (a) through (e) of  Fig.  1, the hammer 

1 is a hammer for use in shape processing of  a sil icon 

block, the hammer including: the handle 10; and the 

hammer head 20 f ixed to the handle 10. The hammer 1 is 15 

used to crush the si l icon block so as to carry out shape 

processing with respect to the sil icon block. Specif ically, 

by using the hammer 1, i t  is possible to adjust a size of  the 

si l icon block and shave off  the si l icon block. The si l icon 

block is exempli f ied by a polycrystal l ine sil icon 20 

(polysi l icon) mass, particularly by a si l icon block obtained 

by roughly crushing a polycrystal l ine si l icon rod produced 

by the Siemens process. Note here that a hammer head 20 

side and a handle 10 side of  the hammer 1 are referred to 

as an upper side and a lower side, respectively.  25 
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[0014] 

(Configuration of  handle 10) 

As il lustrated in (a) through (c) of Fig. 1 and (a)  of 

Fig.  2,  the handle 10 includes an upper part 110, an 

incl ined part 111, a central part 112, an incl ined part 113, 5 

a bottom part 114, and an incl ined part 115 that are 

provided in this order from above. The upper part 110, the 

central part 112, and the bottom part 114 each have a 

cylindrical shape. The upper part 110 and the bottom part 

114 have respective cross sections that are identical  in 10 

diameter. The central part 112 has a cross section that is 

smaller in diameter than the cross section of  the upper 

part 110. Note here that a diameter of  a cross section 

refers to a diameter of  a cross section that is perpendicular 

to a longer side direction of the handle 10. 15 

[0015] 

The incl ined part 111 that is provided between the 

upper part 110 and the central part 112 is shaped such 

that the inclined part 111 has a cross section whose 

diameter is made larger as the inclined part 111 extends 20 

toward the upper part 110. The incl ined part 113 that is 

provided between the central  part 112 and the bottom part 

114 is shaped such that the inclined part 113 has a cross 

section whose diameter is made larger as the incl ined part 

113 extends toward the bottom part 114. The incl ined part 25 
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115 that is provided on a f irst side of the bottom part 114 

which f irst  side is opposite from a second side of  the 

bottom part 114 on which second side the incl ined part 

113 is provided is shaped such that the inclined part 115 

has a cross section whose diameter is made larger as the 5 

incl ined part 115 extends toward the bottom part 114. 

[0016] 

As i l lustrated in (a)  and (b) of Fig. 2, the handle 10 

has an upper surface 119 that is provided with a 

protrusion 120 that is prismatic.  Note here that the 10 

protrusion 120 has a shape obtained by cutting of f, from a 

rectangular parallelepiped, corners located on respective 

lateral  sides of the rectangular paral lelepiped. The 

protrusion 120 is provided with a hole 118. The hole 118 is 

provided with a helicoid insert 117 that ( i )  is  provided with 15 

a female screw, ( i i )  is made of metal, and (i i i )  is coi led. The 

hole 118 is provided in the upper part 110. 

[0017] 

The handle 10 has a weight of  preferably not less 

than 60 g and not more than 170 g, and more preferably 20 

not less than 70 g and not more than 150 g. This makes it 

possible to ( i )  al low the hammer 1 to be more handleable 

and safer and (i i )  easi ly carry out precise shape processing 

with respect to a sil icon block. 

[0018] 25 
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The handle 10 is made of  a resin. The expression 

"made of a resin" does not necessari ly mean that the 

handle 10 is made only of  a resin, but means that the 

handle can contain not only a resin but also a component 

that is supplementarily provided to the resin. 5 

[0019] 

Examples of the component that is supplementari ly 

provided to the resin include ( i )  a material for curing the 

resin and ( i i )  the helicoid insert 117 that is provided to the 

hole 118 that is provided in the handle 10. That is,  the 10 

expression "made of  a resin" means that the handle 10 is 

mainly made of a resin. A configuration "made of  a resin" 

does not include, for example, a configuration in which a 

core made of metal  or wood is surrounded with a resin. 

[0020] 15 

The handle 10 preferably has an elastic modulus of 

not less than 2000 MPa and not more than 5000 MPa. The 

handle 10 more preferably has an elastic modulus of  not 

less than 2500 MPa and not more than 4500 MPa. Note 

here that the elastic modulus of  the handle 10 is a value 20 

measured in conformity with ASTM D790. 

[0021] 

The handle 10 that has an elastic modulus of  not 

more than 5000 MPa makes it  possible to,  while preventing 

the handle 10 from excessively bending, further improve 25 
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workabili ty of  shape processing of a sil icon block due to 

bending of  the handle 10 during a hit of  the hammer 1. 

Furthermore, in a case where the handle 10 has an elastic 

modulus of not more than 5000 MPa, while a sil icon block 

is being crushed with use of the hammer 1, an impact on 5 

the handle 10 can be reduced to a satisfactory degree, so 

that an impact on a user of  the hammer 1 can be reduced. 

Moreover,  the handle 10 that has an elastic modulus of not 

more than 5000 MPa prevents the handle 10 from being 

easi ly broken even in a case where an impact is made on 10 

the handle 10 while a si l icon block is being crushed with 

use of  the hammer 1. 

[0022] 

The handle 10 that has an elastic modulus of  not 

less than 2000 MPa al lows the handle 10 to be so strong as 15 

to be less easi ly deformed. Furthermore, even in a case 

where a part of  a hit  surface 211 of the hammer head 20 

which part is slightly of f a center of the hit  surface 211 is 

hit  on a protrusion of  a surface of  a si l icon block, a fol low-

up correction can be carried out by bending of the handle 20 

10, which has an elastic modulus of not less than 2000 

MPa and not more than 5000 MPa. The follow-up correction 

means that the center of  the hit surface 211 follows the 

protrusion of  the surface of  the si l icon block. Thus, it  is 

possible to improve workabili ty of  shape processing of  a 25 
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si l icon block while preventing a reduction in crushing 

ef fect of  the hammer 1. 

[0023] 

Note that the handle 10 preferably has a Rockwell 

hardness of not less than R 90 and not more than R 130. 5 

The handle 10 more preferably has a Rockwell hardness of 

not less than R 110 and not more than R 130. The handle 

10 st i l l  more preferably has a Rockwell hardness of  not 

less than R 115 and not more than R 129. Note here that 

the Rockwell  hardness of  the handle 10 is a value 10 

measured in conformity with ASTM D785. 

[0024] 

The handle 10 that has a Rockwell  hardness of  not 

less than R 90, particularly not less than R 110 has a 

surface having a certain degree of hardness. With the 15 

configuration, even in a case where the handle 10 and a 

sharp-pointed protrusion of  a si l icon block are brought 

into contact with each other while the si l icon block is 

being crushed, the surface of  the handle 10 is less easily 

broken and less easi ly scraped of f. The handle 10 that has 20 

a Rockwell  hardness of  not more than R 130 has, for 

example, impact resistance. With the configuration, even in 

a case where an impact is made on the handle 10 while a 

si l icon block is being crushed, the handle 10 is less easily 

cracked, and the handle 10 is less easi ly broken. 25 
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[0025] 

The resin of  which the handle 10 is made is 

preferably an amorphous resin. In a case where the resin 

of  which the handle 10 is made is an amorphous resin, the 

resin has an elastic modulus having a moderate value. This 5 

al lows the handle 10 to be moderately rigid, so that 

workabili ty of shape processing of a si l icon block can be 

further improved due to bending of the handle 10 during a 

hit of  the hammer 1. 

[0026] 10 

Examples of  the amorphous resin include 

polyarylate, polysulfone, polyether sulfone, polyether-

imide, and polyamide-imide. Of these amorphous resins, 

polyether-imide is particularly preferable.  

[0027] 15 

Furthermore, the resin of  which the handle 10 is 

made is more preferably a resin containing no inorganic 

f i l ler. With the configuration, a sil icon piece to be obtained 

by carrying out shape processing with respect to a si l icon 

block can have a lower metal concentration, as compared 20 

with a case where the handle 10 is made of a resin 

containing an inorganic f i l ler. This is because the handle 

10 that is made of  a resin containing no inorganic f i l ler 

prevents a metal derived from an inorganic f i l ler from 

adhering to a surface of a si l icon piece. 25 
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[0028] 

Examples of  an inorganic compound that is blended, 

as an inorganic f i l ler,  with a resin so that mechanical 

strength is increased include inorganic compounds (e.g. , 

an inorganic pigment and an inorganic nucleating agent) 5 

each of which is blended, as another component blended in 

a small amount, with a resin. Thus, according to an aspect 

of  the present invention, not only a mode in which a resin 

contains no inorganic compound that is thus blended as an 

inorganic f i l ler but also a state in which, in order that an 10 

object di f ferent from an increase in mechanical  strength is 

attained, an inorganic compound serving as, for example, a 

component blended in a small  amount is blended with a 

resin is acceptable as a resin "containing no inorganic 

f i l ler".  Specif ical ly, a resin containing an inorganic 15 

compound in an amount of not more than 1000 ppm, and 

more preferably not more than 800 ppm is acceptable as 

the scope of a resin "containing no inorganic f i l ler".  

[0029] 

Examples of  a resin containing no inorganic f i l ler 20 

include polyarylate,  polysulfone, polyether sulfone, 

polyether-imide, and polyamide-imide. Of these resins, 

polyether-imide is part icularly preferable.  According to 

such a resin, even in a case where no inorganic f i l ler is 

contained in the resin, i t  is possible to fully achieve the 25 
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above Rockwell  hardness of  the handle 10. Examples of  the 

inorganic f i l ler include a t itanium oxide, talc,  mica, sil ica, 

and a glass f i l ler.  

[0030] 

In contrast,  according to a hammer that has a handle 5 

made of  a metal  such as SCM440 (chromium molybdenum 

steel) ,  a sil icon piece to be obtained by carrying out shape 

processing with respect to a si l icon block has a high metal 

concentration. Also in the case of  a hammer that has a 

handle made of a resin such as ( i )  polypropylene in which a 10 

titanium oxide is added as an inorganic fi l ler or ( i i )  f iber 

reinforced plastic (FRP) in which glass f iber, carbon fiber, 

or the l ike is added as an inorganic f i l ler, a sil icon piece to  

be obtained by carrying out shape processing with respect 

to a sil icon block has a high metal concentration due to 15 

adhesion, to a surface of the si l icon piece, of  a metal 

derived from the inorganic f i l ler.  

[0031] 

(Evaluation of hammer for use in shape processing of  

si l icon block) 20 

Various types of hammers for use in shape 

processing of a sil icon block were evaluated for the 

following four items: "surface metal contamination", 

"direction control labi l ity" , " impact reducing ef fect" , and 

"presence of crack".  Hammers di fferent from each other in 25 
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material of  which a handle is made were used to crush 13 

tons (t )  of  a si l icon block, so that the hammers were 

evaluated for "surface metal contamination". In 50 ml of a 

f luonitric acid mixed solution, 90 g of a sil icon piece 

having a size of  not less than 5 mm and not more than 60 5 

mm was immersed for 15 minutes so that an oxidized layer 

of a surface of  the si l icon piece was removed by being 

dissolved in the f luonitric acid mixed solution. Thus, an 

extract was obtained. 

[0032] 10 

In the extract, various metall ic elements contained in 

the surface of  the si l icon piece serving as a sample were 

analyzed with use of inductively coupled plasma-mass 

spectroscopy ( ICP-MS).  Then, a measured value obtained in 

the inductively coupled plasma-mass spectroscopy was 15 

divided by 90 g so that a sil icon content per weight (ppbw) 

was quantitatively determined. Note that a tiny crack may 

appear in a handle of  a hammer that is being used. Thus, 

for comparison with each of the hammers to be evaluated 

for "surface metal contamination", a hammer having, on a 20 

surface of  a handle thereof,  f ive cracks each reaching a 

core of the handle and having a length of  10 mm was used 

to be evaluated for "surface metal  contamination".  

[0033] 

Table 1 below shows results of  quantitat ive 25 
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determination of respective amounts of the various metall ic 

elements contained in the surface of  the si l icon piece. The 

various metall ic elements are iron (Fe),  chromium (Cr),  

nickel  (Ni) ,  aluminum (Al ),  calcium (Ca), t itanium (Ti ),  

cobalt  (Co),  and tungsten (W).  Table 1 also shows an 5 

elastic modulus and a Rockwell  hardness of  a handle of a 

hammer.
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In Table 1, a handle of  a hammer which handle is 

made of a polypropylene resin contains a t itanium oxide. 

FRP (unsaturated polyester), in which glass fiber is used, 

contains Al and Ca ( impurity metal l ic elements contained 5 

in a small amount in the glass fiber) . Note that Table 1 

does not show a Rockwell hardness obtained in a case 

where a handle of  a hammer is made of  a metal. This is 

because of the following reason. Specifical ly, a hardness of  

a resin is commonly susceptible to a temperature and a 10 

humidity unlike a hardness of a metal,  and a resin has a 

viscoelastic property and a creep characterist ic each 

indicating a recovery from, for example,  a strain. It is 

therefore dif f icult to compare a hardness of  a resin and a 

hardness of  a metal.  15 

[0035] 

As shown in Table 1, in a case where a handle of  a 

hammer is made of  polyether-imide, the various metall ic 

elements are contained in an amount of  7.76 (ppbw) in 

total.  In a case where a handle of a hammer is made of 20 

polyamide-imide, the various metall ic elements are 

contained in an amount of  8.38 (ppbw) in total .  

[0036] 

In a case where a handle of a hammer is made of  

chromium molybdenum steel  (SCM440), the various 25 
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metall ic elements are contained in an amount of 16.95 

(ppbw) in total. In a case where a handle of a hammer is 

made of polypropylene, the various metal l ic elements are 

contained in an amount of  12.91 (ppbw) in total .  In a case 

where a handle of a hammer is made of FRP, the various 5 

metall ic elements are contained in an amount of 14.75 

(ppbw) in total.  

[0037] 

In a case where a handle of a hammer is made of  

stainless steel coated with polyurethane, the various 10 

metall ic elements are contained in an amount of 14.54 

(ppbw) in total. In a case where a handle of a hammer is 

made of stainless steel coated with polyurethane (a cracked 

product),  the various metall ic elements are contained in an 

amount of  18.41 (ppbw) in total.  15 

[0038] 

As described above, the various metall ic elements are 

contained in a much smaller amount in a case where the 

handle of the hammer is made of polyether-imide or 

polyamide-imide than in a case where the handle of  the 20 

hammer is made of another material that is di fferent from 

each of polyether-imide and polyamide-imide. Thus, in a 

case where the hammer 1 in accordance with an aspect of  

the present invention is used, the hammer 1 including the 

handle 10 that is made of a resin containing no inorganic 25 
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f i l ler, such as polyether-imide or polyamide-imide, a 

si l icon piece to be obtained by carrying out shape 

processing with respect to a si l icon block can have a lower 

metal concentration. 

[0039] 5 

Furthermore, the handle of the hammer which handle 

is made of  polyether-imide has a Rockwell  hardness of  R 

127. The handle of  the hammer which handle is made of  

polyamide-imide has a Rockwell  hardness of  R 127. The 

handle of  the hammer which handle is made of  10 

polypropylene has a Rockwell  hardness of  R 90. The handle 

of  the hammer which handle is made of  FRP has a Rockwell 

hardness of R 122. Thus, in a case where the handle 10 is 

made of  a resin that is polyether-imide, polyamide-imide, 

polypropylene, or FRP, i t is possible to ful ly achieve the 15 

above Rockwell  hardness of the handle 10. 

[0040] 

Hammers dif ferent from each other in weight ratio of  

a handle to a hammer head were used to hit , 10 times, an 

ultra-hard metal l ic plate (5 cm×5 cm×1 cm) one side of  20 

which was provided with pressure-sensitive paper, so that 

the hammers were evaluated for "direct ion controllabil i ty".  

Specif ically,  the ultra-hard metall ic plate that was placed 

on a hand was hit  10 t imes by lowering a hammer, while 

aiming at a center of  the pressure-sensit ive paper,  from a 25 
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place 20 cm distant from the pressure-sensitive paper. The 

pressure-sensitive paper was peeled of f from the ultra-hard 

metall ic plate so that a posit ion of a hit  point at which 

position the pressure-sensit ive paper had colored was 

analyzed. Distances between the position of  the hit  point 5 

and the center of  the pressure-sensitive paper were 

calculated, and total  sums of the distances obtained by 

hitt ing the ultra-hard metall ic plate 10 t imes with the 

hammers were compared. Table 2 below shows a result 

obtained by hitt ing the ultra-hard metal l ic plate.  10 

[0041] 

[Table 2]  

Weigh t  r a t i o  o f  hand le  to  hammer  head  0 .4 0 .1 1 .2

D is tance  be tween  pos i t i on  o f  h i t  po in t  and  
cen ter  o f  p ressure-sens i t i ve  paper  (mm)  

21 51 60

As shown in Table 2, in a case where a weight ratio 

of  a handle to a hammer head is 0.4, a distance between 

the posit ion of  the hit  point and the center of  the pressure-15 

sensit ive paper is 21 mm. In a case where a weight ratio of 

a handle to a hammer head is 0.1, a distance between the 

position of  the hit point and the center of  the pressure-

sensit ive paper is 51 mm. In a case where a weight ratio of 

a handle to a hammer head is 1.2, a distance between the 20 

position of  the hit point and the center of  the pressure-

sensit ive paper is 60 mm. 

[0042] 
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As described above, a distance between the position 

of  the hit  point and the center of  the pressure-sensit ive 

paper can be made shorter in a case where a weight ratio 

of  the handle to the hammer head is 0.4 than in a case 

where a weight ratio of  the handle to the hammer head is 5 

0.1 or 1.2. Thus, in order to achieve a more handleable and 

safer hammer, a weight ratio of the handle 10 to the 

hammer head 20 is preferably not less than 0.15 and not 

more than 1.00, and more preferably not less than 0.2 and 

not more than 0.7, as described later.  10 

[0043] 

Hammers different from each other in material  of  

which a handle is made were used to crush 13 t of a si l icon 

block, so that the hammers were evaluated for " impact 

reducing effect".  Specif ically, a questionnaire survey was 15 

carried out with respect to 10 users of  a hammer. The 

users of the hammer were each caused to carry out scoring 

between 1 point to 5 points in accordance with a 

magnitude of an impact made during use of the hammer. 

[0044] 20 

In this case, the users of the hammer were each 

caused to carry out scoring so as to give a greater point to 

a smaller impact made during use of the hammer. A score 

of  5 points and a score of 1 point were assumed to be "an 

impact is small" and "an impact is great" ,  respectively. 25 
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Averages of results of the scoring carried out by workers 

(the users of  the hammer) who had an experience in 

working with use of  the hammer for not less than 3 months 

were compared for each of the hammers. 

[0045] 5 

Table 3 shows ( i )  an elastic modulus of  a handle of a 

hammer, ( i i )  an average of  the results of  the scoring 

carried out by the users of  the hammer, and ( i i i )  

appearance of the handle of  the hammer. The appearance 

of  the handle of  the hammer shows, in a case where the 10 

appearance of  the handle of  the hammer that has not been 

used and the appearance of the handle of the hammer that 

has been used are compared, the appearance of the handle 

of  the hammer that has been used.
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As shown in Table 3, in a case where the handle of  

the hammer is made of polyether-imide, the handle of the 

hammer has an elastic modulus of  3300 MPa, an average of 

the results of the scoring carried out by the users of  the 

hammer is 4.2 points,  and the appearance of  the handle of 5 

the hammer is "with no change".  In a case where the 

handle of the hammer is made of  polypropylene, the handle 

of  the hammer has an elastic modulus of 1500 MPa, an 

average of  the results of  the scoring carried out by the 

users of  the hammer is 4.8 points,  and the appearance of 10 

the handle of  the hammer is "with slight bend".  

[0047] 

In a case where the handle of the hammer is made of  

chromium molybdenum steel , the handle of the hammer 

has an elastic modulus of 8100 MPa, an average of  the 15 

results of the scoring carried out by the users of  the 

hammer is 1.8 points,  and the appearance of  the handle of 

the hammer is "with no change".  In a case where the 

handle of  the hammer is made of  polybenzimidazole,  the 

handle of the hammer has an elastic modulus of  6500 MPa, 20 

an average of  the results of  the scoring carried out by the 

users of  the hammer is 3.0 points,  and the appearance of 

the handle of  the hammer is "with crack".  

[0048] 

As described above, in a case where the handle of  the 25 
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hammer is made of polyether-imide or polypropylene, an 

average of  the results of  the scoring carried out by the 

users of the hammer is higher, and the appearance of  the 

handle of the hammer is better, as compared with a case 

where the handle of the hammer is made of a material that 5 

is di fferent from each of polyether-imide and 

polypropylene. Thus, in a case where the hammer 1 in 

accordance with an aspect of  the present invention is used, 

the hammer 1 including the handle 10 that is made of a 

resin such as polyether-imide or polypropylene, a smaller  10 

impact can be made on a user of  the hammer 1. 

Furthermore, in a case where the hammer 1 thus 

configured is used, it  is possible to keep the appearance of 

the handle 10 good even in a case where an impact is made 

on the handle 10 while a sil icon block is being crushed 15 

with use of  the hammer 1. Moreover,  a resin such as 

polyether-imide or polypropylene makes it  possible to fully 

achieve the above elastic modulus of  the handle 10. 

[0049] 

Hammers dif ferent from each other in curvature 20 

radius of  a corner of  a hit surface of  a hammer head were 

used to crush 13 t of  a si l icon block, so that the hammers 

were evaluated for "presence of crack".  The hammers were 

compared in terms of ( i )  presence of  a crack in the hammer 

head and ( i i )  an amount of  f ine powder produced in the 25 
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hammer head. Furthermore, the hammers were each 

inspected for a crack in the hammer head by f ixing a 

diameter of  the hit surface of  the hammer head to 15 mm 

and changing the curvature radius of  the corner of  the hit  

surface. Table 4 shows a result  of  the inspection for a 5 

crack in the hammer head. 

[0050] 

[Table 4]  

Curva ture  rad ius  1  mm None  6  mm 

Presenc e o f  c rack  
No c rack  is  
p res en t  

Crack  is  
p resen t  i n  edge  
par t  

No c rack  is  
p res en t  

Amoun t  o f  p roduc t ion  
o f  f i ne  powder  o f  
l ess  t han 2  mm (w t%)

1 1 5

As shown in Table 4, in a case where the corner of 

the hit  surface of the hammer head has a curvature radius 10 

of 1 mm, "no crack is present" in the hammer head, and 

fine powder having a size of  less than 2 mm is produced in 

an amount of 1 wt%. In a case where the corner of  the hit 

surface of  the hammer head has no curvature radius, i .e. ,  

the corner of  the hit  surface of  the hammer head is not 15 

rounded, "a crack is present in an edge part" of  the 

hammer head, and f ine powder having a size of less than 2 

mm is produced in an amount of 1 wt%. In a case where 

the corner of  the hit surface of  the hammer head has a 

curvature radius of  6 mm, "no crack is present" in the 20 
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hammer head, and f ine powder having a size of less than 2 

mm is produced in an amount of  5 wt%. 

[0051] 

As described above, in a case where the corner of  the 

hit surface of the hammer head has a curvature radius of 1 5 

mm, "no crack is present" in the hammer head, and f ine 

powder having a size of  less than 2 mm can be produced in 

a smaller amount, as compared with a case where the 

corner of  the hit  surface of the hammer head has no 

curvature radius or a curvature radius of  6 mm. In order to 10 

( i )  prevent a crack from being made in the hammer head 

and ( i i )  reduce production of  f ine powder, the hit  surface 

211 of the hammer head 20 preferably has a corner having 

a curvature radius of not less than 1 mm and not more 

than 5 mm, as described later.  15 

[0052] 

Note that the handle 10 can be made only of  a resin. 

The expression "made only of a resin" means containing no 

component that is supplementari ly provided to the resin. 

In this case, a screw made of a metal and the handle 10 20 

made of  a resin are ordinari ly brought into direct contact 

with each other at a connection between the handle 10 and 

the hammer head 20. A strong impact is made on the 

connection while the hammer is being used. Thus, in a 

case where the handle 10 is configured to be made only of  25 
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a resin, a screw groove of  the resin may be broken. 

Therefore, an aspect in which the handle 10 is provided 

with the helicoid insert 117 is more preferable.  

[0053] 

The handle 10 is made up of a single resin layer.  5 

That is,  for example,  the handle 10 has neither a two-layer 

structure including a core made of metal or wood and a 

resin layer nor a two-layer structure including two resin 

layers dif ferent from or identical to each other, but is made 

up of a single resin layer.  10 

[0054] 

In a case where a handle of  a hammer includes a 

plural ity of resin layers,  impurities are produced due to 

rubbing between the resin layers during a crush of a 

si l icon block with use of the hammer, so that impurit ies 15 

are produced due to,  for example, scraping off  of  the resin 

layers due to entry of a fragment of  the si l icon block into a 

space between the resin layers.  This causes a fear that 

such impurities may enter a sil icon piece to be obtained by 

carrying out shape processing with respect to the si l icon 20 

block. 

[0055] 

In contrast,  in a case where the handle is made up of 

a single resin layer as in the handle 10, no such impurit ies 

are produced. This makes it  possible to prevent impurit ies 25 
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from entering a sil icon piece to be obtained by carrying out 

shape processing with respect to a si l icon block. 

[0056] 

(Configuration of  hammer head 20) 

As i l lustrated in (a) through (d) of  Fig.  1, the hammer 5 

head 20 includes the head part 210 and a pressing screw 

220. As i l lustrated in (a) through (c)  of Fig. 3,  the head 

part 210 has a cyl indrical  shape and has an upper surface 

215 and a lower surface 216 that are provided with a 

recess 212 and a recess 213, respectively.  A hole 214 is 10 

provided so as to extend from a center of  the recess 212 to 

a center of the recess 213. The head part 210 has hit 

surfaces 211 on respective both right and left ends thereof. 

Note that the head part 210 is preferably made of,  for 

example, an ultra-hard al loy.  15 

[0057] 

As i l lustrated in (b)  of  Fig.  3,  each of the hit  surfaces 

211 has a circular shape and preferably has a diameter R1 

of not less than 1 cm and not more than 3 cm. This allows 

the hammer 1 that is small  and suitable for crushing a 20 

si l icon block into pieces and carrying out shape processing 

with respect to the sil icon block to remarkably exhibit an 

ef fect of  being more handleable.  

[0058] 

As i l lustrated in (a)  and (c) of  Fig. 3,  a hit surface 25 
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211 preferably has a corner that is rounded. With the 

configuration, it  is possible to prevent the corner of the hit 

surface 211 of  the hammer head 20 from being cracked due 

to an impact made during a hit of the hammer 1. This 

makes it possible to prevent a fragment of  the corner of  the 5 

hit  surface 211 from entering a si l icon piece to be obtained 

by carrying out shape processing with respect to a si l icon 

block. 

[0059] 

Note that the corner of the hit  surface 211 preferably 10 

has a curvature radius of  not less than 1 mm and not more 

than 5 mm. With the configuration, it  is possible to 

prevent, at a high level ,  the corner of  the hit  surface 211 of 

the hammer head 20 from being cracked. 

[0060] 15 

As i l lustrated in (a)  through (d)  of  Fig.  1,  the 

pressing screw 220 includes an abutting part 221, a screw 

part 222, and a protruding part 223. The pressing screw 

220 passes through the head part 210 so as to be fixed to 

the handle 10. 20 

[0061] 

The screw part 222 is f ixed to the abutting part 221,  

and the protruding part 223 is integrated with the screw 

part 222. The screw part 222 (i )  passes through the hole 

214 that is provided in the head part 210 and (i i )  is  25 
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screwed in the helicoid insert 117 that is provided to the 

hole 118 that is provided in the handle 10. The protruding 

part 223 is f it ted in the hole 118 that is provided in the 

handle 10. With the configuration, the abutting part 221 

abuts on a bottom surface of  the recess 212 that is 5 

provided in the head part 210. This causes the pressing 

screw 220 to press the head part 210 toward the handle 

10. The hammer head 20 is thus fixed to the handle 10. 

Note that the bottom surface of  the recess 212 is a f lat  

surface. 10 

[0062] 

Since the recess 212 is provided in the head part 

210, the abutting part 221 abuts on the bottom surface of 

the recess 212. This al lows the hammer head 20 to be 

firmly f ixed to the handle 10. Note that the abutting part 15 

221 is preferably made of,  for example, polyamide. The 

screw part 222 and the protruding part 223 are each 

preferably made of , for example,  steel use stainless (SUS).  

[0063] 

As i l lustrated in (a) through (c) of Fig.  1, the handle 20 

10 is f ixed to the hammer head 20 due to a f i t between ( i )  

the recess 213 that is provided in the hammer head 20 and 

(i i )  the protrusion 120 that is provided in the handle 10 

and is prismatic.  Since the protrusion 120 of the handle 10 

which protrusion 120 is f it ted to the recess 213 of the 25 
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hammer head 20 is prismatic,  the hammer head 20 can be 

prevented from rotating with respect to the handle 10. This 

al lows the hammer 1 to be more handleable and safer.  

[0064] 

The hammer head 20 has a weight of preferably not 5 

less than 170 g and not more than 400 g, and more 

preferably not less than 215 g and not more than 340 g. 

This makes it  possible to ( i )  allow the hammer 1 to be more 

handleable and safer and (i i )  easi ly carry out precise shape 

processing with respect to a sil icon block. A weight ratio of 10 

the handle 10 to the hammer head 20 is preferably not less 

than 0.15 and not more than 1.00, and more preferably not 

less than 0.2 and not more than 0.7. This al lows the 

hammer 1 to be more handleable and safer.  A weight of  the 

hammer head 20 refers to a sum of a weight of the head 15 

part 210 and a weight of the pressing screw 220. 

[0065] 

Since the handle 10 is semitransparent,  the screw 

part 222 and the protruding part 223 of the pressing screw 

220 that are inside the handle 10 can be viewed from 20 

outside as i l lustrated in (a) and (c) of Fig.  1. Furthermore, 

as i l lustrated in (a)  of Fig.  2,  the hole 118 that is provided 

in the handle 10 and the hel icoid insert 117 that is 

provided to the hole 118 can be viewed from outside in a 

case where the handle 10 is viewed from the front. 25 
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Moreover,  as i l lustrated in (e)  of  Fig.  1 the protrusion 120, 

the screw part 222, and the protruding part 223 can be 

viewed from a bottom surface 116 of the handle 10 in a 

case where the hammer 1 is viewed from below. 

[0066] 5 

Further, as i l lustrated in (a) through (e)  of Fig. 1,  the 

handle 10 is preferably f ixed to a center of the hammer 

head 20. Since the handle 10 is f ixed to the center of the 

hammer head 20, the handle 10 is located along an axis 

that passes through the center of  gravity of  the hammer 10 

head 20 and extends in a longer side direct ion of the 

hammer 1. This makes it easy to move the hammer head 20 

in various directions. This allows a f ine operation to be 

carried out with use of  the hammer 1 and consequently 

makes it easy to carry out shape processing with respect to 15 

a si l icon block from various directions. 

[0067] 

In a case where ( i )  a handle of  a hammer has a 

structure in which a core of  the handle is coated with a 

resin and (i i )  an entire surface of the core is coated with 20 

the resin, a surface of  the core is not externally exposed. 

However, in a case where a surface of  the resin is broken 

by using the hammer for a long period, the surface of  the 

core may be exposed. In this case, exposure of  the surface 

of the core may cause impurit ies derived from the core to 25 
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enter a sil icon piece to be obtained by carrying out shape 

processing with respect to a si l icon block. 

[0068] 

Furthermore, impurities are produced due to rubbing 

between the core and the resin during a crush of a si l icon 5 

block with use of  the hammer, so that impurit ies are 

produced due to,  for example,  scraping off  of the core and 

the resin due to entry of a fragment of the sil icon block 

into a space between the core and the resin. This causes a 

fear that such impurit ies may enter a sil icon piece to be 10 

obtained by carrying out shape processing with respect to 

the si l icon block. 

[0069] 

In contrast, in a case where the handle 10 is made of  

a resin as in the hammer 1 of  an aspect of  the present 15 

invention, no core is present inside the handle 10. Thus, 

no such impurit ies are produced. This makes it  possible to 

prevent impurit ies from entering a si l icon piece to be 

obtained by carrying out shape processing with respect to 

a si l icon block. 20 

[0070] 

A sil icon block obtained by roughly crushing a 

si l icon rod has a surface having complicated irregularit ies.  

The handle 10 that is made of a resin allows the hammer 1 

to have a l ight weight and consequently allows the hammer 25 
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1 to be more handleable. Thus, in crushing a sil icon block 

into pieces and carrying out shape processing with respect 

to the si l icon block, i t is possible to easi ly f i t  the hit 

surface 211 of the hammer head 20 to a surface of  the 

si l icon block and consequently to smoothly process the 5 

si l icon block. 

[0071] 

Embodiment 2 

The fol lowing description will  discuss another 

embodiment of  the present invention with reference to Figs.  10 

4 through 6. Note that, for convenience, members having 

functions identical to those of  the respective members 

described in Embodiment 1 are given respective identical 

reference signs, and a description of  those members is 

omitted here.  15 

[0072] 

(a)  through (d)  of Fig.  4 are views each i l lustrating a 

configuration of a hammer 2 in accordance with 

Embodiment 2 of  the present invention. Speci fically,  (a)  of 

Fig. 4 is a front view of the hammer 2, (b) of  Fig. 4 is a 20 

cross-sectional view of the hammer 2, and (c) of Fig.  4 is a 

left  side view of the hammer 2. (d)  of  Fig.  4 is a plan view 

of the hammer 2, and (e)  of Fig.  4 is a bottom view of the 

hammer 2. A rear view of the hammer 2 is omitted because 

the rear view of the hammer 2 and the front view of the 25 
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hammer 2 of  (a)  of  Fig.  4 are identical in appearance. A 

right side view of the hammer 2 is omitted because the 

right side view of the hammer 2 and the left  side view of 

the hammer 2 of (c ) of Fig. 4 are identical in appearance. A 

plan view of the hammer 2 is omitted because the plan 5 

view of the hammer 2 and the plan view of the hammer 1 of 

(d) of  Fig.  1 are identical in appearance. 

[0073] 

(a) and (b) of  Fig. 5 are views each i l lustrating a 

configuration of  a handle 10a of the hammer 2 in 10 

accordance with Embodiment 2 of the present invention. 

Specif ically,  (a) of Fig. 5 is a front view of the handle 10a, 

and (b) of  Fig. 5 is a plan view of the handle 10a. (a) and 

(b) of Fig. 6 are views each i l lustrating a configuration of  a 

head part 210a of a hammer head 20a of the hammer 2 in 15 

accordance with Embodiment 2 of the present invention. 

Specif ically,  (a)  of  Fig.  6 is a front view of the head part 

210a, and (b)  of  Fig.  6 is a left  side view of the head part 

210a. 

[0074] 20 

As i l lustrated in (a) through (d) of  Fig.  4, the hammer 

2 differs from the hammer 1 in that the hammer 2 includes 

the handle 10a instead of  the handle 10 and includes the 

hammer head 20a instead of  the hammer head 20. As 

i l lustrated in (a)  and (b)  of  Fig.  5,  the handle 10a has an 25 
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upper surface 119 that is provided with a recess 121. The 

recess 121 is provided with a hole 118. 

[0075] 

As i l lustrated in (a)  and (b) of  Fig.  6, the hammer 

head 20a has a lower surface 216 that is provided with a 5 

protrusion 217 that is prismatic.  Note here that the 

protrusion 217 has a shape obtained by cutting of f, from a 

rectangular parallelepiped, corners located on respective 

lateral sides of the rectangular paral lelepiped. A hole 214 

is provided so as to extend from a center of  a recess 212 to 10 

a center of  the protrusion 217. 

[0076] 

As i l lustrated in (a) through (c) of Fig.  4, the handle 

10a is f ixed to the hammer head 20a due to a f it  between 

the protrusion 217 that is provided in the hammer head 15 

20a and (i i )  the recess 121 that is provided in the handle 

10a. With the configuration, since the protrusion 217 of 

the hammer head 20a which protrusion 217 is f i t ted to the 

recess 121 of the handle 10a is prismatic,  the hammer 

head 20a can be prevented from rotating with respect to 20 

the handle 10a. This allows the hammer 2 to be more 

handleable and safer.  

[0077] 

Furthermore, since the handle 10a is 

semitransparent,  as i l lustrated in (d)  of Fig. 4,  the 25 
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protrusion 217, a screw part 222, and a protruding part 

223 can be viewed from a bottom surface 116 of the handle 

10a in a case where the hammer 2 is viewed from below. 

[0078] 

The present invention is not l imited to the 5 

embodiments, but can be altered by a skil led person in the 

art within the scope of the claims. The present invention 

also encompasses, in its technical scope, any embodiment 

derived by combining technical means disclosed in 

di ffer ing embodiments. 10 

[0079] 

Aspects of  the present invention can also be 

expressed as fol lows: 

A hammer for use in shape processing of a sil icon 

block in accordance with an aspect of  the present invention 15 

is a hammer for crushing a sil icon block so as to carry out 

shape processing with respect to the sil icon block, the 

hammer including: a handle made of a resin; and a 

hammer head f ixed to the handle.  

[0080] 20 

In a case where ( i )  the handle has a structure in 

which a core of  the handle is coated with a resin and ( i i )  an 

entire surface of the core is coated with the resin, a 

surface of  the core is not externally exposed. However,  in a 

case where a surface of  the resin is broken by using the 25 
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hammer for a long period, the surface of the core may be 

exposed. In this case, exposure of the surface of  the core 

may cause impurit ies derived from the core to enter a 

si l icon piece to be obtained by carrying out shape 

processing with respect to a si l icon block. 5 

[0081] 

Furthermore, impurities are produced due to rubbing 

between the core and the resin during a crush of a si l icon 

block with use of  the hammer, so that impurit ies are 

produced due to,  for example,  scraping off  of the core and 10 

the resin due to entry of a fragment of the sil icon block 

into a space between the core and the resin. This causes a 

fear that such impurit ies may enter a sil icon piece to be 

obtained by carrying out shape processing with respect to 

the si l icon block. 15 

[0082] 

In contrast, in a case where the handle is made only 

of a resin as in the above configuration of an aspect of the 

present invention, no core is present inside the handle.  

Thus, no such impurit ies are produced. This makes it 20 

possible to prevent impurit ies from entering a si l icon piece 

to be obtained by carrying out shape processing with 

respect to a sil icon block. 

[0083] 

A sil icon block obtained by roughly crushing a 25 
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si l icon rod has a surface having complicated irregularit ies.  

The handle that is made of  a resin allows the hammer to 

have a l ight weight and consequently allows the hammer to 

be more handleable.  Thus, in crushing a si l icon block into 

pieces and carrying out shape processing with respect to 5 

the si l icon block, it is possible to easily f i t a hit surface of  

the hammer head to a surface of  the sil icon block and 

consequently to smoothly process the si l icon block. 

[0084] 

The hammer in accordance with a further aspect of 10 

the present invention is preferably configured such that 

the handle has a Rockwell  hardness of  not less than R 110 

and not more than R 130. 

[0085] 

With the configuration, the handle that has a 15 

Rockwell hardness of  not less than R 110 has a surface 

having a certain degree of  hardness. With the 

configuration, even in a case where the handle and a 

sharp-pointed protrusion of  a si l icon block are brought 

into contact with each other while the si l icon block is 20 

being crushed, the surface of the handle is less easily 

broken and less easi ly scraped of f.  The handle that has a 

Rockwell hardness of not more than R 130 has, for 

example, impact resistance. With the configuration, even in 

a case where an impact is made on the handle while a 25 
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si l icon block is being crushed, the handle is less easily 

cracked, and the handle is less easily broken. 

[0086] 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that 5 

the handle has a Rockwell  hardness of  not less than R 115 

and not more than R 129. 

[0087] 

As compared with a case where the handle has a 

Rockwell hardness of  not less than R 110 and not more 10 

than R 130, the configuration makes it  possible to further 

improve an effect such that ( i )  the surface of  the handle is 

less easily scraped off ,  ( i i )  the handle has, for example, 

impact resistance, ( i i i )  the handle is less easi ly cracked, 

and (iv) the handle is less easily broken. 15 

[0088] 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that 

the resin is a resin containing no inorganic f i l ler.  

[0089] 20 

With the configuration, a sil icon piece to be obtained 

by carrying out shape processing with respect to a si l icon 

block can have a lower metal concentration, as compared 

with a case where the handle is made of a resin containing 

an inorganic fi l ler.  This is because the handle that is made 25 
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of  a resin containing no inorganic f i l ler prevents a metal 

derived from an inorganic f i l ler from adhering to a surface 

of  a si l icon piece. 

[0090] 

The hammer in accordance with a further aspect of 5 

the present invention is preferably configured such that 

the handle is made up of a single resin layer.  

[0091] 

In a case where the handle includes a plural ity of 

resin layers, impurit ies are produced due to rubbing 10 

between the resin layers during a crush of a sil icon block 

with use of the hammer, so that impurities are produced 

due to, for example, scraping of f of the resin layers due to 

entry of  a fragment of  the si l icon block into a space 

between the resin layers. This causes a fear that such 15 

impurit ies may enter a sil icon piece to be obtained by 

carrying out shape processing with respect to the si l icon 

block. 

[0092] 

In contrast,  in a case where the handle is made up of 20 

a single resin layer as in the configuration, no such 

impurit ies are produced. This makes it possible to prevent 

impurit ies from entering a si l icon piece to be obtained by 

carrying out shape processing with respect to a sil icon 

block. 25 
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[0093] 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that 

the handle is f ixed to a center of the hammer head. 

[0094] 5 

With the configuration, since the handle is f ixed to 

the center of  the hammer head, the handle is located along 

an axis that passes through the center of  gravity of  the 

hammer head and extends in a longer side direction of the 

hammer. This makes it  easy to move the hammer head in 10 

various direct ions. This al lows a f ine operation to be 

carried out with use of the hammer and consequently 

makes it easy to carry out shape processing with respect to 

a si l icon block from various directions. 

[0095] 15 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that 

the hammer head has a hit  surface having a rounded 

corner.  

[0096] 20 

With the configuration, it  is possible to prevent the 

corner of the hit surface of  the hammer head from being 

cracked due to an impact made during a hit of the hammer. 

This makes it  possible to prevent a fragment of the corner 

of  the hit  surface from entering a sil icon piece to be 25 
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obtained by carrying out shape processing with respect to 

a si l icon block. 

[0097] 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that:  5 

the handle is provided with one of ( i )  a protrusion that is 

prismatic and (i i )  a recess; the hammer head is provided 

with the other one of  the protrusion and the recess, the 

other one being different from the one with which the 

handle is provided; and the handle is f ixed to the hammer 10 

head due to a f i t between the protrusion and the recess. 

[0098] 

With the configuration, since the protrusion of the 

handle which protrusion is f it ted to the recess of  the 

hammer head is prismatic or the protrusion of the hammer 15 

head which protrusion is f i tted to the recess of  the handle 

is prismatic,  the hammer head can be prevented from 

rotating with respect to the handle.  This al lows the 

hammer to be more handleable and safer.  

[0099] 20 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that a 

weight ratio of the handle to the hammer head is not less 

than 0.15 and not more than 1.00. 

[0100] 25 
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The configuration allows the hammer to be more 

handleable and safer.  

[0101] 

The hammer in accordance with a further aspect of 

the present invention is preferably configured such that 5 

the hammer head has a hit surface having a diameter of 

not less than 1 cm and not more than 3 cm. 

[0102] 

The configuration al lows the hammer that is small  

and suitable for crushing a si l icon block into pieces and 10 

carrying out shape processing with respect to the si l icon 

block to remarkably exhibit  an effect of  being more 

handleable.  

[0103] 

The hammer in accordance with a further aspect of 15 

the present invention is preferably configured such that 

the handle has an elastic modulus of  not less than 2000 

MPa and not more than 5000 MPa. 

[0104] 

With the configuration, the handle that has an 20 

elastic modulus of  not more than 5000 MPa makes it  

possible to, while preventing the handle from excessively 

bending, further improve workabil ity of shape processing of 

a si l icon block due to bending of the handle during a hit of  

the hammer. Furthermore, in a case where the handle has 25 
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an elastic modulus of  not more than 5000 MPa, while a 

si l icon block is being crushed with use of  the hammer, an 

impact on the handle can be reduced to a satisfactory 

degree,  so that an impact on a user of the hammer can be 

reduced. Moreover,  the handle that has an elastic modulus 5 

of not more than 5000 MPa prevents the handle from being 

easi ly broken even in a case where an impact is made on 

the handle while a si l icon block is being crushed with use 

of  the hammer. 

[0105] 10 

The handle that has an elastic modulus of  not less 

than 2000 MPa al lows the handle to be so strong as to be 

less easily deformed. Furthermore, even in a case where a 

part of  a hit  surface of the hammer head which part is 

sl ightly off  a center of  the hit  surface is hit  on a protrusion 15 

of  a surface of  a sil icon block, a fol low-up correction can 

be carried out by bending of the handle, which has an 

elastic modulus of  not less than 2000 MPa and not more 

than 5000 MPa. Thus, i t  is possible to improve workabil ity 

of shape processing of a si l icon block while preventing a 20 

reduction in crushing effect of the hammer. 

Reference Signs List 

[0106] 

1,  2 Hammer 25 
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10, 10a Handle 

20, 20a Hammer head 

110 Upper part 

111, 113, 115 Incl ined part 

112 Central part 5 

114 Bottom part 

116 Bottom surface 

117 Helicoid insert 

118, 214 Hole 

119, 215 Upper surface 10 

120, 217 Protrusion 

121, 212, 213 Recess 

210, 210a Head part 

211 Hit surface 

216 Lower surface 15 

220 Pressing screw 

221 Abutting part 

222 Screw part 

223 Protruding part 

20 
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Claims 

Claim 1 

A hammer for crushing a si l icon block so as to carry 

out shape processing with respect to the sil icon block, 

said hammer comprising: 5 

a handle made of  a resin; and 

a hammer head f ixed to the handle.  

Claim 2 

The hammer as set forth in claim 1, wherein the 10 

handle has a Rockwell  hardness of not less than R 110 and 

not more than R 130. 

Claim 3 

The hammer as set forth in claim 1, wherein the 15 

handle has a Rockwell  hardness of not less than R 115 and 

not more than R 129. 

Claim 4 

The hammer as set forth in any one of claims 1 20 

through 3, wherein the resin is a resin containing no 

inorganic f i l ler.  

Claim 5 

The hammer as set forth in any one of claims 1 25 
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through 4, wherein the handle is made up of a single resin 

layer.  

Claim 6 

The hammer as set forth in any one of claims 1 5 

through 5, wherein the handle is f ixed to a center of the 

hammer head. 

Claim 7 

The hammer as set forth in any one of claims 1 10 

through 6, wherein the hammer head has a hit surface 

having a rounded corner.  

Claim 8 

The hammer as set forth in any one of claims 1 15 

through 7, wherein: 

the handle is provided with one of  ( i )  a protrusion 

that is prismatic and ( i i )  a recess; 

the hammer head is provided with the other one of  

the protrusion and the recess, the other one being di fferent 20 

from the one with which the handle is provided; and 

the handle is f ixed to the hammer head due to a f i t 

between the protrusion and the recess. 

Claim 9 25 
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The hammer as set forth in any one of claims 1 

through 8, wherein a weight ratio of  the handle to the 

hammer head is not less than 0.15 and not more than 

1.00. 

5 

Claim 10 

The hammer as set forth in any one of claims 1 

through 9, wherein the hammer head has a hit surface 

having a diameter of  not less than 1 cm and not more than 

3 cm. 10 

Claim 11 

The hammer as set forth in any one of claims 1 

through 10, wherein the handle has an elastic modulus of  

not less than 2000 MPa and not more than 5000 MPa. 15 


