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DESCRI PTI ON- COMPONENT  OF PRI NTI NG HEAD FOR W RE- | MPACT TYPE DOT

PRI NTER AND MOLDI NG METHOD THEREOF Techni cal Fi,?‘;&
- 1 . /PF:}
DESCRIPTION

COMPONENT OF PRINTING HEAD FOR WIRE-INPACT TYPE DOT
PRINTER AﬁD MOLDING METHOD THEREOQF
Technical Fiseld
The present ianvention relates to & component which
constitutes a printing head for a wire impact type dot
printer and -a molding method thereof.
| Background Arts
A printing head for 2 wire impact type dot printer
is, as illustrated in FIG. 8, typically composed of: a
nose frame a; a core block b fixed to a rear face thereof:
a spring holder ¢ provided in a central circular hole of
the core block b; a yoke d mounted on the core block b; a
Bultiplicity of printing levers f positioned and held on
the yoke d; and a presser plate f which covers the
printing levers.
Among these components, for instance, the core block
b for constituting & magnetic circuit is constructed by
joining 2 multiplicity of sub-cores b2 each formed of a
material such as Permendur having a large saturated
magnetic flux density in a soft iron base frame bl, The
printing lever £ is constructed by joining a lever }fé and a
fulcrum pin £3 to a2 plunger Z1 formed of Permerdur. It
‘requires a considerable number of steps to integrally.

joining these components. Besides, particularly in the
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The present invention relates to a conmponent which constitutes a printing
head for a wire inpact type dot prigter and a nol ding nethod thereof.
Background Arts A printing head for a wire inpact type dot printer

is, as illustrated in FIG 8, typically conposed of: a nose franme a; a
core block b fixed to a rear face thereof;

‘ core block b, a slight gep is invariably formed between
the base frame and th; core irrespective of the way of
jJoining these members. This causes 2 magnetic loss. A
backlash tends to be produced between the lever {2 and the
fulcrum pin £8 of the printing lever £{. There arise
inconveniences in which wire motions become unstable, and
adverse influences are exerted on the respondency.

Disclosure of the Inveantion

It is an object of the present invention, which has
been devised in the light of the foregoing problems, to
provide a new wire impact type dot head éomponent in which
a plurality of members are made integral by sintsring.
Accordingly, it is another object of the present invention
to provide a method of molding a new head component, by
which a plurality of members are easily sursly made
integral.

To accomplish these objects, according to cns aspect—
of the invention, there is provided a wire impact type dot
head component characterized in that at-least one member
of a component configured as a joint body of a plurality
of members is molded by use of metallic powder and then
sintered, and this one member is integrally joined to
apother member in the above-described process. According
to another aspect of the invention, there is provided a

method of molding such a head component, comprising the
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a spring holder c provided in a central circular hole of the core block b;

a yoke d nounted on the core block b; a nultlpI|C|ty of printing |evers
[err] positioned and held on the yoi and a presser plate f which
covers the printing |evers. Annng t hese conponents, for instance,
the core block b for constituting a magnetic circuit is constructed by

steps-of molding at least one member constituting the
component by use of ﬁ;tallic povwder by an injection
molding method, sintering this one member and effecting
integral sintering by joining this one member to another
previously mclded member in the¥hove-described process.

Therefore, according to the present invention, at
least one member among the plurality of members
constituting the magnetic circuit component for a printing
head is molded by use of the metallic bowder by injection
molding and subsequently sintered. In this process, the
foregoing member is joined to another member previously
molded, thus effecting integral sintering. Hence, the
plurality of members can be joined integrally and easily
without a particular working accuracy of the joint
portion. It is possible to remarkably reduce the number
of assenbling steps and the number of parts as well. An
inter-member gap is eliminated, whereby the magnetic
circuit component with almost no magnetic loss can be
constructed. Further, it is possible to mold the
component in which an expensive material exhibiting a high
permeability is applied to only the parts required. Thus,
the printing head can be comstructed at still lower costs.

Brief Description of the Drawings
FIGS. 1 through 6 are perspective views and step

charts showing integral joining steps of a printing head
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joining a multiplicity of sub-cores b2 each formed of a material such as
Per mendur having a |l arge saturated- #amagnetic flux density in a soft iron
base franme bl. The printing lever [err] is constructed by joining a |ever
[err]2 and a fulcrumpin [err]3 to a plunger [err]1 forned of Pernmendur
It requires a considerable nunber of steps to integrally joining these
corrpor;eme;mpmmibs, particularly in the
PIG. T is a per;pective view showing the integral
joining steps of the printing head component; and
FIG. 8 is a view illustrating one example of &
printing head for a wire impact type dot primter.
Best Xode for Carrying out the Invention
An illustrative embodiment of the present invention
will hereinafter be described in detail.
Referring to FIGS., 1 and 2, there is shown a mélding
nethod of a core block for configuring a maganetic circuit.
Formation of one base frame 2 involves the steps of adding
5 - 60% by volume of an organic binder to powder of
magnetic substance, having a particle diameter of 3 - 25.M
m, of pure iron Fe or 3% silicon steel Pe- §i and kneading
these substances, Under an injection pressure of 300 -
3000 kgf/cm? by as injection molding machine, the kneaded
substances are molded intc a base frame prototype formed
with a central circular hole 3 and a nultiplicity of core
fitting holes 4,.. which encompass the hole 3 in an ianer
bottom face. Pin gates aré employed as those required for
ihe injection molding, resulting in a reduction in the
remainder of gates. The base frame 2 formed by the
injection molding is joined simply by the binder. The
base frame 2 exhibits a high workability and is thersfore

_ _ ) runner
capable of easily removing the gate remainder. The ssinmew
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core block b, a slight gap is invariably formed between the base frane and

the core irrespective of the way of 5jpining t hese nenbers. This causes a
magnetic | oss. A

kN

is pulverized and kneaded, whereby it is reusable for
injection molding. Tie base frame 2 can be therefore
inexpensive.

| Next, de-binder processing is effected in an inert
gas or in weewe for 2.- 80 hrs at 300°C - 700°C after
being held for 1 - 3 hrs at, e.g., 50°C - 200°C. The
binder composed of an organic substance is removed from
the base frame 2, _

The other core 5§ is formed in the folloving manner.
Kneaded with the binder in the same‘nanner with as the
above-mentioned is powder of Permendur (Fe-Co- V alloy)
having a large saturated magnetic flux density or 3%
silicon steel Fe-Si having a large permeability or a
nickel alloy Fe-Ni. The kneaded substances are
injection-molded into a core prototype provided with
fitting protrusions 6 on its lower face. Then, it
undergoes de-binder processing.

Subsequently, the fitting protrusions 6 of the cors
prototype are fitted in the fitting holes 4 of the basse
frame prototype, thereby joining the two prototypes. More
specifically, the base frame fitting hole 4 is formed in a
substantially rectangular parallelopiped shape, The
configuration of the core fitting protrusion 6 is
substantially the same as ths substantially rectangular

parallelopiped. Positions of the base frame 2 and the
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backl ash tends to be produced between the lever [err]2 and the fulcrumpin
[err]3 of the printing lever [err]. There arise inconveniences in which

Wi re. notions becone unstable, and -alverse influences are exerted on the
respondency. Japanese Patent Application No. JP-A-56-131906
suggests that the structure of a magnetically operated actuator can be nade

nore solid by forn1ng arnatghf and bearing part_ of the actuator
nDnollthFEEPI§ &8 SFAFEPYnBeth determined. ~ Besides, a stepped

portion 6a of the core protrusion 6 impinges on a bottonm
part 4a of the base frame, thereby easily determining the
pbsition.

A method which uses a jig illustrated in PIG. 7 is
also available., A jig 17 is formed with a groove 17a
assuming a configuration corresponding to the core 5. The
core § is inserted in this groove 17a. A depth of the
groove 17a is so set that the stepped portion B8a of the
protrusion 8 of the core 5§ is higher than an upper face
17b of the jig. The core § is set in the jig 17. The
fitting protrusion 8 of the core 5 is formed in, se.g., a
substantially cylindrical shape, and the hole 4 of the
base frame 2 assumes a configuration corresponding to the
protrusion 6. The protrusions 6 are press-fitted in the
holes 4, whereby the two members are joined. The joined
body is sintered in ﬁﬁ:ﬁﬁ:or in an atmosphere of inert
gas, '

Molding is performed ip this manner, interfaces
between tﬁe base frame 2 and the cores 5 are welded. The
base frame 2 and the cores 5 are integrally joined without
any gap. A core block 1 with almost no magnetic loss is
thereby cobtained.

The following are test results of an input energy, an

output energy and an energy efficiency (?:::“t i:i:;;
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A paper entitled Fe-50 % Co Sintered Alloy for
published in the Fujitsu Scientificsand Techni cal

Sept enber 1988, Kawasaki ,

Japan,

vol

24,

Magnetic Crcuit Yoke,
Jour nal
descri bes an inproved nethod of

no.

fabricating conmponents fromthe Fe-50%o "Pernmendur” alloy by powder

sintering. It

I's an object of the present

devi sed 100} ey lightobft ke drar ddaickg mprideldety, the apowei-de a new wire
i npact type dot head conponent

i n which

i nventi on,

i nt egr almémt 5omedraehod and a conventional core block in which

the cores are joined with & bonding agent.

Input Energy| Output Energy i;;;sy
Efficiency
Core Block by the|  4.8aj " 0.4nj- 9.3%
Present Nethod
Conventional 6.3mj 0.4nmJ 6.3%
_ | Method X

It can be found out from these results that the core
block molded based on the method of the present invention
exhibits a less magnetic loss and a higher senergy
efficiency than iz the prior art.

FIGS. 3 and 4 showvw a method of molding a printing
lever 7. A lever piece 8 is previously molded by press
working from a plate material of pure iron Fe or 3%
silicon steel Fe-Si or stainless steel each having a high
strength. A fulcrum pin 10 is also previously molded by
cutting work from a wire rod composed of carbon stesl and
the like. These members are molded integrally with a
prototype of a plunger 8 by an insert method in the
process of injection-molding the plunger prototype with a
molding die while kneading an orginic binder with paowder
of a high saturated magnetic flux density alloy or a high

permeability alloy such as Permendur Fe-Co-V and the like.

whi ch has
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Accordingly, it is another object of the present invention to provide a
nmet hod of nol di ng<a new head conponent, by which a plurality of nenbers
are easily surely nade integral. ~ " To acconplish these objections,
according to the invention there is provided a nethod of nolding a
magnetic circuit conponent of a printing head for a wire inpact type dot

prlnter,sggs &ﬁgﬁggy}hEhgggpseﬁieés undergo de-binder processing
and sintered in ¥§%§§ or in an atmosphere of inert gas.

The following is an explanation of another method.
The binder is kneaded with powder of the high saturated
magnetic flux density alloy or the high permeability alloy
such as Permendur Fe-Co-V and the like. The plunger 8 is
formed by injection molding. After effecting de-binder
processing, the printing lever piece 8§ is joined to the
fulcrum pin 10, These members are sintered inw or in
the atmosphere of inert gas,

Holdiﬁg is performed in the manner discussed above,
and it is possible to obtain the printing lever 7 showing
a high energy efficiency, usiné an expensive material with
a high permeability for the plunger 8 alone., Besidss, the
lever piece 8 and the fulcrum pin 10 are accurately firmly
made integrel with a predeterminad portion of the plunger
8. Thus, the operation thersof can be stabilized.

Turning to FIGS. 5 and 6, there is shown a method of
molding a yoke 11. A disk-like yoke 12 are formed with a
multiplicity of radial grooves 13... and fulerum pin .
insertion recesses 14.... A dish-like yoke 15 is formed
with a nultiplicity of radial grooves 16... The yokes 12
and 15 are molded by injection molding from 2 raw material
obtained by kneading Ehe binder with powder of pure iron

Fe
Fe, or silicon steel #®-Si or Permendur (Fe-Co-V alloy)
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-3- nol di ng at | east one nenber constituting a part of a nmagnetic
circuit conponent for a printing head which is configured as a joint body
conprising a plurality of integral. genbers by use of nmetallic powder;
effecting integral sintering by joining sai d one

as a magnetic material. Those yokes are subjected to de-
binder processing. éﬁbsequently, the prototypes of the
vokes 12, 15 are superposed to align the radial grooves
13, 18 with each other and sintered in Zéiﬂifor in the
atmosphere of inert gas.

Molding is carried out in this manner, whereby the
two yokes which could not be formed integrally so far can
be integrally molded into a single yoke 11. Left in the
portion where the binder existed in this yoke are minute
voids smaller than fine powder particles. It is because
sintering is effected after injection-nolding the fine
powder with the binder. It is feasible to configure the
yoke 1! capable of permitting the printing lever 7 to
smoothly surely operate as a porous yoke exhibiting a less
magnetic loss and self-lubricity because of a lubricating
oil impregnating in those voids.

Note that the present inveation has been described by
exeﬁplifying the component applied to a typical suction
type wire impact dot head. In addition to this, the
present invention is, bowever, applicable to yokes used
for store energy type dot heads using permanent magnets.

Namely, though the illustration i{s omitted, a
permanent magnet is formed beforehand of a material such
as samarium cobalt or neodymium. The yokes are previously

molded by sintering or press working by use of a materiaj
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menber to another previously nolded nenber in said process; and
subsequent |y sintering said one nentér - Preferably, the nol ding
process is an injection nolding process. Therefore, according to the
present invention, at |east one nenber anong the plurality of nenbers
constituti t he magnetic circuit, gonponent f ,pri@hing head i s nol ded

by Use OTREHAHIRUA | 1 Gokfero by iljeas: sggel Ye-i7  Thess
menbers are made int;éral with the base frame by an
outsert method in the process of injection-molding the
base frame prototype by kneading the binder with powder of
a ferromagnetic substance such as silicon steel Fe-Si or
Permendur Fe-Co-V. After undergoing de-binder processing,
those members are sintered.

As & result, the yokes for comstituting the magnstic
circuit can be molded to reducs the masnetic‘loss to the
greatest possible degree.

Industrial Applicability

The present invention is employed for the impact dot
head of a dot printer and is applicable to all kinds of
dot impact printers which will be spread from now onwards.
The present invention largely contributes to an

imprbvement of performance and a cost-down thereof.
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nol di ng and subsequenatly sintered. In this process, the foregoing menber

Is joined to another nenber prew dusly nol ded. tm ﬁm
sintering. Hence, the plurality of nenbers can bel ﬂll Iﬂu mnm
easily without a particular working accuracy of the ‘i ht

" potti‘on.

egr al
y and
S

p055|ble to renarkabl reduce the nunber of assenbling steps and the

nunber

ADakl SClAl S:An

(1) A component.of a printing head for a wirg impact
type dot printer, characterized in that in & magnetic
circuit component for said printing head, at least one
member of said component configured as a joint body of a
plurality of members is integrally joined to amother
member previously molded in the process of molding and
sintering by use of metallic powder.
| (2) A& method of molding a component of a printing
head for a wire impact type dot printer, comprising the
steps of:

molding at least one member constituting a component
vith respect to a magnetic circuit componsant for a
printing head which is configured as a joint body of a
plurality of members by use of metallic powder by an
injection molding method;

subsequently sintering said one member; and

effecting integral sintering by joining said one
member to another previously molded member in said
process, .

{3) The component and the method as set forth im (1)

or (2), wherein said metallic powder is a material

exhibiting a high permeability or a high saturated

magnetic flux density.

(4) The method as set forth in claim (2), further
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I nter-menber gap is elimnated, whereby the magnetic circuit conponent
with al nost no nagnetic | oss can be_, constructed. Further, it is possible

to mold the conponent in which af égpénsive matlﬂ"”um e a high

permeability is applied to only the parts requir 1" fmﬁﬂl' nting

head can be constructed at still |ower costs. A -
comprising the steps of:

kneading a bindér vith fine powder of & magnstic
material;

injection-molding said kneaded substances;

performing a de-binder process to remove said bindep
at a high temperature; and

offecting integral sintering by joining said one
member to another member previously molded.

(3) The method-as set forth in claim.(S). wherein
said plurality of members are a core (5) and a base frupg
(2).

{8) The method as set forth in blain (1) or (2),
wvherein said plurality of members are a plunger (8) au4 g

laver pisce (8).
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FIGS. 1 through 6 are perspective !i?ms_and step charts show ng integral
joining steps of a printing bead 3

Abstract

Disclosed are a ;agnetic circuit component of an
impact dot head and a molding method thereof by which the
nunber of parts is reduced, and an excellent magnetic
efficiency is exhibited. '

At least one member among a plurality of members
constituting a magnetic circuit component (e.g., a core
block 1) of a printing head is injection-molded after
kneading a binder with metallic powder of a magnstic
substance. The single member is sintered by joining it to
another molded member after effecting de-binder

processing, thus manufacturing the component.

e
__.u.-""a
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| | 1
conponent ; FIG 7 is a perspezﬁ;ve view showi ng the integral joining

steps of the printing head conponent; and FIG 8 is a viewillustrating
one exanple of a printing head for a wire inpact type dot printer.
Best Mbde for Carrying out the Inventio ‘An il lustrative enbodi nent of

the present invention wll hereghfg’ e descri-bed in detail
sho a nol di ng

Referring to FIGS. 1 and 2, ther
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met hod of a core block for configuring a
base frame 2 involves the steps of ¢n

bi nder to powder of magnetic subspégge,
25 m of pure iron Fe or 3%silicon Steel

ing 5 -
.having a particle dianmeter of 3 -

magnetic circuit. Formation of one
60% by vol ume of an organic
S

Fe- and kneadi ng t hese

subst ances.

Under an injection pressure of 300 - 3000 kgf/cnferr] by an

i nj ect-i on nol di ng nmachi ne,

core fitting holes 4.
face.

t he kneaded substarmces are nolded into a base

frame prototype formed with a central circular hole 3 and a multiplicity of
whi ch,enc S gge hole 3 in an inner bottom
Pin gates are enployed as thodefreqtired for
/0
y 4 \& { o
Feg. 4
by Vg Aﬂaﬁ% 72"7"
/bulo&:y kam*_ Re-Co-V roarelnd Lmolen_. :myb‘«}y w.y_.
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the injection nolding, resulti ngs ¥ a reduction in the remai nder of gates.
The base frame 2 fornmed by the ¥njdction notding is joined sinply by the
bi nder. The base frane 2 exhibits a hi gh workability and is therefore
capabl e of easi-ly renoving the gate remai nder. The runner

Fig.5

‘4&(&7&2 - '&42‘
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is pulverized and kneaded; mherggy/it is reusable for ‘injection nolding.
The base frame 2 can be therefor€ fnexpensive. Next, de-binder processing

is effected in an inert gas or in vacuumfor 2.- 60 hrs at 300[err]C -
700[err]C after being held for- 1 -

3 hrs at, e.g., 50ferr]C - 200[err]C.
The binder conposed of an orgp |c S

T

u tance is renoved from the base
frame 2.

174
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The other core 5 is fornmed i-f§the foll owi ng manner. Kneaded with the

bi nder in the sane manner w tHAgas the above-nentioned is powder of

Per mendur (Fe-Co- V alloy) havFng a | arge saturated nmagnetic flux density
or 3% silicon steel Fe-Si having a |l arge perneability or a nickel alloy
Fe-M . The kneaded substances are injection-nolded into a core prototype
provided with fitting protrusi oFé\ ong-ts ower face. Then, it undergoes
de- bi nder processi ng (%' . -t
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Subsequently, the fitting protrusions 6 of the core prototype afey?ﬁ?fed I n
‘the fitting holes 4 of the base frane prototype, thereby joining the two
prototypes. Mre specifically the base frame fitting hole 4 is forned in a
substantially rectangul ar parall el opi ped shape. The configuration of the
core fitting protrusion 6 is Substantially the same as the substantially
rectangul ar parall el opi ped. Positions of the base frane 2 and the

13

COMPONENT OF PRINTING HEAD FOR WIRE~IMPACT
TYPE DOT PRINTER AND MODING METHOD THEREOF

Abstract

Disclosed are a ;asnetic circuit §onponent of an
inpact dot head and a molding method thereof by which the
number of parts is reduced, and an excellent magnetic
efficiency is exhibited. _

At least one member among a plurality of members
constituting a magnetic circuit component (e.g., & core
block 1) of a printing head is injection~molded after
kneading a binder with metallic powder of a magnetic
substance, The single member is sintered by joining it to

another molded member after effecting de-bhinder

processing, thus manufacturing the component.

FIGURE 8 .
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core 5 are thereby easily determined. Besides, a stepped portion 6a af
the core protrusion 6 inpinges on a bottom

base frame

Fe powder

binder

lkneading.

injection moldingl

de~-binder processing

core block

FIG. 2
core
Fe-Co~V powder binder
fkneadingi
injection processing
de-binder processing
joining
sintering -
\L REPLACEMENT SHEET

11 MAR 1997
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part 4a of the base frane, thereby easily determ ning the position. A
nmet hod which uses a jig illustrated in FIG 7 is also avail able. Ajig
17 is fornmed with a groove | 7a assuni ng a configuration corresponding to
the core 5. The core 5 is inserted in this groove 17a. A depth of the
groove 17a is so set that the stepped portion 6a of the protrusion 6 of the
core 5 is higher than an upper face 17b of the jig. The core 5 is set in
the jig 17. The fitting protrusion 6 of the core 5is formed in, e.g., a

- 2 -

FIGY 3

/70

FIG. &
fulcrum shaft plunger lever
molding work Fe-Co-V powder iblnder i molding work
kneading

injection molding

de-binder processing

[ REPLAGENERT SHEET
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substantially cylindrical shape, and the hole 4 of the base frame 2 assunes
a configuration corresponding to the protrusion 6. The protrusions 6 are
press-fitted in the holes 4, whereby the two nenbers are joined. The
joined body is sintered in vacuumor in an atnosphere of inert gas.

Mol ding is performed in this manner, interfaces between the base frane 2
and the cores 5 are wel ded. The base {rgng 2 and the cores 5 are integrally
joined without any gap. A core block 1 With alnost no magnetic loss is

t her eby obt ai ned. The followng are test results of an input energy,
an

disc-like yoke F16. 6 dish-like yoke
Fe~Si powder| |binder Fe-5i powder binder
kneading ' kneading
injection molding injection molding
[de—binder processing de~binder processing
joining
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out put ‘energy and an energy efficiency ( [err])
-7- 100) by use of the core block nolded by the above-
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nentibned met hod and a conventional core block in which the cores are

joined with a bondi ng agent. | nput Energy Qut put
Ener gy Ener gy
Efficiency Core Block by the 4.3n 0. 4nj 9.3% Present
Met hod Conventi onal 6. 3m 0.4nL 6.3% Method
FIG. 8
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NEFLs5-0
It can be found out fromthese results that the core bl ock nol ded based on

the method of the present invention exhibits a |less nmagnetic |oss and a

hi gher energy efficiency than in the prior art. FIGS. 3 and 4 show a
met hod of nolding a printing lever 7. A lever piece 8 is previously nol ded
by press working froma plate material .of pure iron Fe or 3% silicon
steel Fe-Si or stainless steel each having a high

DRSCRIPTION
COMPONZNT Q7 PRINTING HRAD FOR WIRRB-IMPACT TYPR DOT
PRINTRR AND MOLDING M3THOD THERZOF
Technical Pisld
The present iaventioa relates to a coapomsat which
constitutes a printing head for 2 wirs iapact type dot
printer and a molding methad thereof.
Background Arts
A printing head for a wire impact type dot printasr
is, as illustrated is PFIG. 8, typically composed of: a
cose fraze 2a; a cors block b fixed to & rear face tharaeo?f:
& spricg holder ¢ provided in # central circular hole of
the core block b; a yaoke 4 mounted co the care block ks a
sultiplicity of printing levers .t positicned aad held oz
the yoke d; and a presser plate f which covers the
printing levers.
Anong these coaponents, f{or instance, ths core block
b for constituting a2 magnetic circuit is comstructsd dy
joining a multiplicity of sub-cores b2 each faormed of a
material such as Permendur haviang 2 large saturated
aagnetic flux deasity in a soft irom base frame bl. The
printing lever £ is constructed by joining a lever X2 and a
fulecrum pin £3 to a plunger £1 formed of Psrmendur. It
raquirés a considerable number of stsps to integrally

joining these components. Besides, particularly ian the
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strength. A fulcrumpin 10 is also previously nolded by cutting work from
a wre rod conposed of carbon steel and the like. These nenbers are

nol ded integrally with a prototype of a plunger 8 by an insert nethod in
the process of injection-nolding the plunger prototype with a nolding die
whi | e kneadi ng an organi c binder wi th owder of a high saturated magnetic
flux density alloy or a high

cor8 Black b, a slight gap is iavariably formed batween

tpe base frame and the core irrespective of the way of

joining these members. This causes 2 nagnetic loss. A

nacklash tends to be produced between tha lever {2 and the

fulcrum pin L3 of the pricting lever X, Thers ariss

jaconveniences in which wire motions become unstable, and

advarse influences ars exerted on ths respondency.

Japanese Patent Application No. JP-A-56-131906
suggests that the'structure of a magnetically operatedl
actuator can be.madé ﬁ6ie solid by forming the armature
and bearing part of the actuator monolithically and
sintering them.

| A paper entitled Fe-50 % Co Sintered Alloy for
Magnetic.Circuit Yoke, published in the Fujitsu Scientific
and Technical déurnal; voi 24,”ho. 3, September 1988,

| Kawasaki, Japan, describes an improved method of

fabricating components from the Fe-50%Co "Permendur" alloy
by powder sintering.

It is an object of the present iavention, which has
been devised in the light of the foresgoing problems, tc
provide & new wire impact type dot head component ia which
a plurality of meabers are made integral by sintering.
Accordingly, it is another object of the pressnt invention
to provide a method of molding a new head component, by

whichk a plurality of members are easily surely made

integral,

To accomplish these objections, according to the
invention there is provided a method of molding a magnetic
circuit component of a printing head for a wiiélimpact
type dot printer, comprising-thé éﬁeps of“:_ T
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pernmeability all oy such as Pernendur Fs-Co-V and the liKke.
Subsequent |y, these nenbers undergo de-bi nder processing

-3 -

molding at least one member constituting a part of a_
magﬁétic circuit cdmponent for a printing head which is
conf:.gured as a ]Olnt body compr151ng a plural:.ty of
integral members by use of metalllc powder,\

effectlng lntegral 51nter1ng by jolnlng ~said one
member to another previously molded member in said
process; and

subsequently sintering said one member.

Preferably, the molding process is an injection
moldlng process.m

Thereiore, accordizng to the present invention, at
least one member among the plurality of members
cagastituting the magnetic circuit compensat for a printiag
head is molded by uss of the maetallic powder by injectica
molding a2nd subsaequently siatared. In this process, the
foregoing member is joined to anather member previcusly
aolded, thus effecting iategral sinteriag. Hence, the
plurality of m=embsers caz be joined'iﬁtezrally and sasily
without a particular working accuracy of the joint
portion. It is possible to remarkably reduce the auxzber
of assembling steps and the number of parts as wall. 4n
inter-member gap is eliminated, whereby the magnetic
circuit component with almost no magnetic loss can be
coanstructed. Further, it is possible to mold the
component in whick an expensive material exhibiting a high
peraeability is applied to only the parts raquired. Thus,
the printing Rhead can be constructed at still lower costs.

-Brief-Deseription—of theDrawings-

FIGS. 1 through 8 are perspective views and steap

charts shoviag integral joining steps of a printing bead
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and sintared in vacuumor in an atnosphere of inert gas. The foll ow ng
I s. an expl anati on of another nmethod. The binder is kneaded with powder of
the high saturated nagnetic flux density alloy or the high perneability

al l oy such as Pernmendur Fe-Co-V and the |ike. The plunger 8 is formed by

I njection nolding. After effecting de-binder processing, the printing

| ever piece 9 is joined to the fulcrumpin 10. These nenbers are sintered
in vacuumor in the atnosphere of inert gas4 - Mol ding is performed in

the manner di,sgysge¢d above, and it is possible to obtain the printing |ever
7 showi ng ¢9°? '

71G. 7 is a perspective view showing the intagrail
joiniag steps of the priating head ccaponeat; and

FIG. 8 is a view illustrating ons example of a
printing head for a wire impact type dot prinmtar.

Best Mode for Carrying out the Invention

Az illustrative embodiment of the present iaveation
#ill hereinafter be described iz detail.

Referring to PIGS. 1 and 2, thars is shown a molding
mathod of a core block for configuring a magnetic circuit.
Yorsation of one base frame 2 involves the steps of adding
§ - 60% by voluse of an organic biader te powder of
nagnetic substaoce, having a particie diameter of 3 - 25AM
g, of pure iron Fe or 3% silicon stesel Fe- 31 and kneading
thesea substances. Uader az injection pressure of 300 -
3000 kgf/ca% by an injection molding machine, the kmesded
substances are molded into a base frame prototype formed
#ith a2 ceatral circular hole 3 and a aultiplicity of core
€itting toles 4... which eacompass the nole 3 in an ianer
bottom face. Pin gates are eaployed as those required for
the injection meldiag, resulting in a reduction iz the
remainder of gates. The base frame 2 formed by the
injection molding is joined simply by the binder. The
base frame 2 exhibits a high workability and is therefors

capable of easily removinz the gate remainder. The runner
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a high energy efficiency, using an expensive material with a high
perneability for the plunger 8 alone. Besides, the |ever piece 9 and the
fulcrumpin 10 are accurately firmy made integral with a predeterm ned
portion of the plunger 8. Thus, the operation thereof can be stabilized.
Turning to FIGS. 5 and 6, there is shgwn a nethod of nolding a yoke 11. A
di sk-1i ke yoke 12 are formed with a multiplicity of radial grooves 13...
and fulcrumpin insertion recesses 14.... A dish-like yoke 15 is forned
with a multiplicity of radial grooves 16... The yokes 12

is pulverized and kneaded, whersby it is reusable for
jgjection moldiag. %a bass frame 2 can be therefore
igaxpensivs.

Next, de-bindar processing is effectsd in an iasct
gas or im vacuum faor 2.- 60 hrs at 300°C - 700°C after
peing held for 1 - 3 hrs at, e.g., 50°C - 200°C. The
piodar composed of an organic substancs is removad from

g base frame Z.

The other core § is formed in the followizng manzer.
Eneaded with the binder in ths same‘nanner with as the
sbove-mentioned is powder of Permendur (Fa-Co- V alloy)
haviag a large saturated magnetic flux density or 3%
silicon steel Fe-Si having a large permeability or e
nickal alloy Fe-Ni, The kneaded substances ars
injection-molded intoc a core prototype provided with
fitting protrusions 6 on its lower face. Then, it
uzdergoes de-binder processing.

Subsequently, the fitting protrusicas 8 of the cars
prototype are fitted in the fitting hales 4 of the base
frame prototype, thereby joining the two prototypes. More
specifically, the base frame fitting hole 4 is formed iz a
substantially rectangular parallelopiped shape. The
configuration of the core fitting protrusion 6 is
substantially the same as the substantially rectangular

parallaslopiped. Positions of the Dase frame 2 and the
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and 15 are nolded by injection nolding froma raw material obtained by
kneadi ng the binder with powder of pure iron Fe. or silicon steel Fe-S
or Permendur (Fe-Co-V all oy) -9-

ccre 5 are thereby easily deterzined. Besides, a stepped
Po;:ian 8a of the cc:; protrusion 8 iapingas on a bottoam
sart 42 of the base Iraze, thereby easily determiniag the
position.

A method woica uses a jig illustrated in PIG. 7 ig
also available. A jig 17 i{s formed with a grocve 17a
assuming a configuratioz carrsspondiag to the cers 5. The
core § is ingerted in this graogve 17a. 4 depth of the
groove 1l7a is so set that the stappsd portion 8a of the
protrusion 6 of the core 3 is higher than an upper face
17b of the jig. The core 3 is set iz the jig 17. The
fitting protrusicen 8 of the core § is formed inm, e.g., &
substantially cylindrical shaps, and the haole 4 of the
base frame 2 assumes a. coafigurationm corresponding to the
protrusien 8. The protrusions & are prass-fittad in the
holes 4, wheredy ths two members are joined. The joined
bady is sintered im vacuum gr in an atmespiasre af insrt
gas.

¥oldiag is perforzed ip this manner, interfaces
between the base frame 2 2nd the cores 3§ are welded. The
base frame 2 and the cores 5 are integrally joined without
any gap. A core block !l with almost no magoetic loss is

thareby obtaired.

The following are tsst results of an input energy, an

qutput energy and an energy efficiency (9“’“t LLLEM 3.
tapyl thersy
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as a magnetic material. Those yokes are subjected to de- binder
processi ng. Subsequently, the prototypes of the yokes 12, 15 are
superposed to align the radial grooves 13, 16 with each other and sintered

in vacuumor in the atnosphere of inert gas. Mol ding is carried out in
this manner, whereby the -7 -

100) by use of the cors block melded by the abave-
geaticasd method and a coaventicnal caore black in which

the cores are joined with a bonding agent.

a—

Input Baergy| Qutput Bnsrgy| Basrgy
Efficiency
Cora Black by the 4,32 ©0.43) 8.3%
Present Methoad
Conventional §.3mj 0.4nj §.3%
Mathod i

It can bs found out frexz these results that tﬁe cﬁre
block molded based on the zethod of ths present ianvention
exkibits a less magnetic loss and a higher emergy
efficiency than iz the prier art.

FIGS. 3 and 4 shov a method of molding a prianting
lever 7. A lever piece 8 is previously molded by press
vorking from a plate material of pure iron Fe or 3%
silicon steel Fe-Si or stainless steel sach having a hizh
strenagth. A fulcrum pio 1Q is also prsvicusly molded by
cutting work from a wire rod composed of carbon steel and
thke like. These members are malded integrally with
prototype of a plunger 8 by an insert aethod in the
process c¢f injection~moléing the plunger prototype with a
aclding die while kneading an organic bdinder with powder
of a high saturated magnstic flux density alloy or a high

permeability alloy such as Permendur Fe-~Co-V and tze like.
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two yokes which could not be forned integrally so far can be integrally
nol ded into a single yoke 11. Left in the portion where the binder existed
in this yoke are mnute voids smaller than fine powlder particles. It is
because sintering is effected after injection-nolding the fine powder
with the binder. It is feasible to confi-gure the yoke 11 capable of

permtting the printing lever 7 to snoothly surely operate as a porous yoke
exhibiting a | ess

subsequently, these members undergo de-binder processing
aac¢ siatared in gacuuym orf iz an atmosphere af inert gas.

The following is an explanation of ancther aethod.
The binder is kaeaded with powder of the nigh saturated
zagnaetic flux density alloy or the high permesbility alley
such as Permendur Fe-Co-V and the like. The plunger 8 is
formad By injectfon molding. After sffaecting de-bindar
processicg, the printing laver piece § is joined to tie
fulerua piz 10. These members ars sintered im vacuum or in
the atmosphers of inert gas.

¥oldicg is performed in the manner digcussed abovs,
aad it is possible to obtain the printing lever 7 showing
a high energy efficiency, usiné az expensive matarial with
a high permeability for the plunger 8 alone. Besides, the
lever pieca 8 and the fulecrum pin 10 are accurately firmly
made integral with 2 predetsrmined pertion of ths plungar
8. Thus, the operaticn thersof can be stabilized.

Turzing to PIGS. § and 6, there is shown a method of
molding a yoke 11. A disk-like yoke 12 are formed with a
pultipiicity of radizl grooves 13... and fulcrum pin
insertioc recesses 14.... 4 dish-like yoke 13 is formed
with a multiplicity of radial grooves 16.,. The yokes 12
and 15 are molded by injection molding from a raw material
obtaingd by kneading the binder with powder of pure iron

Fe, or silicon steel Fe-Si or Permendur (Fe-Co-V alley)
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magnetic |l oss and self-lubricity because of a lubricating oil inpregnating
I n those voi ds. Note that the present invention has been described by
exenplifying the conponent applied to a typical suction type wre inpact
dot head. In addition to this,- the present invention is, however,

applicable to yokes used for store-epesgy type dot heads using pernmanent
magnet s.
a3 a magaetic zaterial. Those yokes are subjected to de-
pipder processiag. Sﬁbsequently, the prototypes of the
yokas 12, 15 are superposed to aligm tha radial grooves
13, 16 witk sach other and sintered iz vacuum or iz the
atmosphere of isert gas.

Moldieg is carried out iz this manner, wharaby tie
t70 yokes which could net be formed integrally so far can
be integrally molded into a sinzle yoke 11. Lef: iz tha
gorsion where the biander existed in this yoke ars minute
veids saaller than fine powder particles. It is because
sinteriazg is effected aftear injectiocn~molding the fine
powder witdh the binder, It is feasible to configure tae
yoke 11 capabls of perzitting the printiag lever 7 %o
snoothly surely operate as 3 porous yoke aexhibiting a less
magnetic loss and self-lubricity because of a lubricatizg
oil impregaating ia those voids.

Note that the preseant inventioz has been described by
exeﬁplifying the componsnt applied to a typicai suction
type wire impact dot head. In additiea tc this, the
preseat iaveation is, hawever, applicable to yokes used
for store snergy type dot heads using permanent magnets.

Namely, though the illustratioa is ocaitted, a
permanent magnet is formed beforehand of a material such
a3 samariuz cobalt or neodymium. The yokes are previsusly

molded by sintering or press working by use of a material
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Nanely, though the illustration is omtted, a pernmaneat nmagnet is forned
bef orehand of a material such as samarium cobalt or neodym um The yokes

are previously

nol ded by sintering or press working by use of a materi al

- 10 -

such as purs iron Fe or silicon steel ?e-8i. These

gemnbers are made intagral witk the base frame by an

outsert 1ethod in the process of injection-molding the

base fraze prototype by kzeading the bindsr with powder of

a fsrromagnetic substance such as silicon steel Fe-5i or

Parmendur Fe-Co~V., After undergoing de-binder processiag,

thase mazbers are sinterad.

Ag a rssulﬁ, the yokas for coastituting the magaatic

circuit can be molded to raduce the magnstic loss to ikhs

greatest possible dagrea.

Industrial Applicability

ke present inveztica is employed for the impact dot

haad of 2 dot printer acd is applicadle to all kinds of

dot impact printers whickh will be spread froa now onwvards.

The present inventiorz largely contributes to an

improvenent of perforzance and a cost-down thersof.
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- 10 - such as pure iron Fe or silicon steel Fe-Si. These nenbers are nmade
integral with the base franme by an outsert nethod in the process of

i njection-nolding the base frane prototype by kneading the binder with
powder of a ferronmagnetic substance such as silicon steel Fe-Si or

Per mendur Fe-Co-V. After undergoi ng de-bi nder processing, those nenbers

! (AR

WHAT IS CLAIMED IS:

(1) A method of molding a magnetic circuit component of

a printing head for a wire impact type dot printer,
comprising the steps of:

molding at least one member constituting a part of a
magnetic circuit component for a printing head which is
confiqured as a joint body comprising a plurality of integral
members by use of metallic powder;

effecting integral sintering by joining said one member
to another previously molded member in said process; and

subsequently sintering said one member.

(2) A method as set out in claim 1, wherein said

molding is injection molding.
(3) A method as set out in claim 1, wherein said
metallic powder is a material exhibiting a high permeability

or a high saturated magnetic flux density.

(4) M&_method as set out in claim_l, further
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As a result, the yokes for constituting the magnetic <circuit can be nol ded
to reduce the nagnetic |l oss to the greatest possible degree.

| ndustrial Applicability The present invention is enployed for the
i npact dot head of a dot printer and is applicable to ' dot

i npact printers which will be spread fr g now onwa“‘ﬂmmh% mﬂm‘\

I nvention largely contributes to an ingrovenent ofl INpEY Cce and a
cost-down t hereof.

comprising the staps of!

knesading a bind;r with fine powder of a magnatic
gaterial;

injecticn-aclding said kneaded substances;

perforzing a de-bicder process to remove gaid bindgr
at a high tempsrature; and

effecting integral sintesring by Jjoining s2id one
msmber tc another member previously mcelded.

(8) A method as set out in claim (3), whersia

said plurality of members are a core (5) 2ad a base frame

(2).
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REPLACED
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COMPONENT DF'PRINTING-HEAD FOR WIRE-IMPACT
TYPE DOT PRINTER AND MODING METHOD THEREOF

Abstract

Disclosed are a magnetic circuit bouponent of an
impact dot head and a molding methed thereof by which ths
number of parts is reduced, and an excsllent magnetic
efficiency is exhibited.

At least one member among a plurality of members
constituting a magnetic circuit component (e.g., a core
block 1) of a printing head is injection-molded after
kneading a8 binder with metallic powder of a magnstic
substance. The single member is sintered by joining it to
another molded member after effecting de-binder

processing, thus manufacturing the component..

FIGURE 8 .

This Sheet Has Been Replaced
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VWHAT IS CLAIMED | S: (1) A nethod of nolding a magnetic circuit
conponent of a printing head for a wire inpact type dot printer,
conprising the steps of: nol di ng at | east one menber constituting a
part of a magnetic circuit conponent for a printing head which is

FIG. 2

base frame core

Fe powder binder Fe-Co-V powder binder

kneading kneadingi

injection molding‘

injection processing

de~binder processing

[ _ ——

] joining

de-binder processing

[‘sintering

!

core block
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configured as a joint body conprising a plurality of integral nenbers by

use of netallic powder; effecting integral sintering by joining said
one nmenber to another previously nolded nenber in said process; and
subsequently sintering said one nenber. (2) A nethod as set out in

claiml1l, wherein said

/70,

FIG. 4
fulcrum shaft plunger lever
molding work Fe-Co=-V powderi !binderi i molding work|
kneading

injection molding

de-binder processing

sintering
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nmol ding is injection nolding. (3) A nethod as set out inclaiml
wherein said netallic powder is a material exhibiting a high perneability
or a high saturated magnetic flux density. (4) A method as set out
inclaiml, further

-3‘

FIG. 5

o
/6
disc-like yoke FIG. 6 dish-like yoke
Fe-Si powder binder Fe-Si powder] binder
kneading ' kneading
I L
injection molding injection molding
de-binder processing de-binder processing
joining
sintering
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conprising the steps of :

175
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kneading a binder with fine powder of a magnetic material;

I njection-nolding said kneaded subst ances; perforning a de-binder
process to renpove said binder at a high tenperature; and ef fecting
integral sintering by joining said one nenber to another nenber previously

nol ded.

- 5 -
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(5 A nethod as set out inclaim(3). wherein said plurality of
nmenbers are a core (5) and a base frane (2).

13

COMPONENT OF PRINTING HEAD FOR WIRE~IMPACT
TYPE DOT PRINTER AND MOLDING METHOD THEREOF

Abstract

Disclosed are a magnetic circuit Eonponent of an
impact dot head and a molding method thereof by which the
nunber of parts is reduced, and an excellent magnetic,
efficiency is exhibited.

At least one member among a pluralitf of members
constituting a magnetic circuit compoment (e.g., a core
block 1) of a printing head is injection-molded after
kneading a binder with metallic powder of a magmetic
substance. The single member is sintered by Joining it to
another molded member after effecting de-binder

processiﬁg. thus manufacturing the compounent..

FIGURE 8 -
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