TAPE DRI-VE MEMBER® AND VANUFACTURI NG METHOD FOR THE SAME 5 The @d@@c\\l
invention relates to a tape drive nenber suitably adapted as a capstan of,
f.or exanpl'e, a tape recorder and to a manufacturing nethod for the sane,
and nore particularly, to a tape drive menbey 10 which is capable
driying a tape in a stable and reliable manner. Background Art As ig
knotwa, a capstan of a tape recorder as an: exanple of a tape drive ne
supported in the 15 manner shown in Fig. 1. Referring to Fig. 1,
reference nuneral 11 denotes a main chassis of a tape recorder which ‘has a
. through-hole 111, forned at a predeterm ned position thereof, through.wich
extends a support cylinder 12. A flange 121 is forned substantially 20

m dway al ong the support cylinder 12. Screws 13 are. respectively inserted
i nto through-hol es 122 -aﬂ‘d%%r%ﬁmgﬁmgwwmmewmesmmonor med in
the main chassis 11. In t t he support cylinder 12 is fixed onto

the main chassis 11. 25 A capstan 14 extends through the support
cylinder 125 The capstan 14 rotates with a flywheel since its |ower portion
i's inserted and fixed in a through-hole _ .

The present invention relates to a tape drive
-member suitably edapted as a capstan of, for example, a
tape recorder and to a manufacturing method for the
kuj . . same, and more particularly, to a tape drive member
10'. which is capable of driving a tape in a.steblé and
| reliable manner. |
Background Art
~As is well known, a capstan of a tape recorder as.
an exampie-of a‘tape drive member. is supported in the
15 mannér shown in Fig. 1. Refer:ing to Fig. 1, reference
numefal 11 denotes a main chassis of a tape recorder
which has a through-hole 111, formed at a predetermined
position thereof, through which extends a support
cylinder 12. A flange 121 is formed substantially
20 midway along the suépoit cylinder 12. 5crews_l3 ere.

- respectively inserted intO'throujh—holes 122 and .
threadably engage with screw hoies 112 formed in the
main chassis 1ll. In this manner, the support cyiinder
‘12 is fixed ortc the main chassis 11.

25 - A capstan 14 extends through the support cylinder
12, The capstan 14 rotates with a fiywheel since its

lower portion is inserted and fixed in a'through-hole



-2- 151 formed at the center of rotation of the flywheel 15. The capstan 14

IS supported by support nenbers 16 and 17 which are arranged at the upper

and | ower ends, respectively, of the support cylinder 12 so that the 5 .

capsta may rotate snoothly without-j®2l+ing. The [ower end of the -

capst 14/ is in contact with a bearing 19 of a subchassis 18 which is -~

arrangefd~gubstantially parallel to the main chassis 11. The flywheel 15 e

coupl ed~t’hrough a belt 20 to a notor (not shown) to be 10 driven-

t hereby. A pilddh fmed 0 the geptengaf nsetahéonppér ther flywherly. 1) of

the capstan 14.in putting a tape 21 there- between. The pinch roller 22 is- .

~rotatably modrted the RRpSAR Lol FepPR¥ted by suBRart membewsndibng from
a-slider 15 : iiymich'js sl i dabl e i@ the directions indicated by arrows A

and B in sync?rﬁ‘% i 5 HHSIh AR HPERRIed 2B the UBReE oARS: ARWeEpeBdSari ve

renber (1ol Silesd b e SR g ks ateresi Bhu U5 Ll phignalforce of
(1 0% 20 Whndl 4 el o500 moSENRY BB bS8 0y 80 00
copa 10,1 U0 e SO Mbddan 08 L9 HobEafLlth/nuelEns 19 (100,
slider 23 is ot/ WHEHddi$! 18 which is arranged substantially
parallel to #he main’chassié 11. The flywheel 15 is 3
coupled through a belt 20 to_é motor (not‘shown) to be g
10 driven thereby. h
A pinch roller 22 is urged against the upper portion
(Fig. 1) of the capstan 14 in putting a tape 21 there-.
between. The pinch roller 22 is rotatably mbpnted through
- a supporg méﬁber 26 on a shaft-24-eiyending from a slider
15 23 which is slidable in the directions indicated by
arrows A and B in synchronism with the operation of a
tape contstant speed drive member (not shown). In’ the
tape drive stop state, the roﬁational force of the ;;;
motor as described ;bove is transmitted to the flywheel
20 15 and the capstan 14, which rotate stablj. However,
since the slider 23 has been moved in the direction
inaicated by arrow B and the pinch roller 22 is separated
from the capstan 14, thé tape.21 is not driven. When
the tape constant speed drive member is operated in-the
25 tape drive state, the slider 23 is synchfonously slid-
in_the'diregtion indicated by-arrow A. Then, the pinch

roller 24 is urged agéinst the rotating capstan 14



in the dfrection rndicated by arrow A. Then, the pinch roller 24 is urged
agai nst the rotating capstan 14 -3- in sutting the tape 21 therebetween, .
as shown enlarged in Figs. 2(a) and 2(b), and the tape 21 is driven. Th Q\
dri-ving f'orce F for driving the tape 21 by the. capstan 14 may be - '
approxi mately given by the following 5 equation: [err] where [err] Ns
theMeriction coefficient between the tape 21 and the pinch roller 22; [err]
is the friction coefficient between the tape 10 = 21 and the capstan 14;
and P is the pinghiagtténgethet tageorlt kaerghetvedn, s dfwweenlaoged his
equation that, if the pinching force P remains constant, the friction
coefficients [eritP Bh@Sper(R)nBla Bdb)ncraskdds tapaiddl tis sbrisena greater
15 driving force F th&reb driving the tape 21 in a stable and reliable
manner. Meanwhile, t heRBoPFASANG: fPRES: Bpdean WA KinT Fhes taRD F4 & hhe he
support cylinder 212 through_the support nenhers 16 and 17 preferably cause
low friction to ﬁﬁgﬁ%gnzgg magnBSt%BP5P ' ?lYOﬁHﬁﬁ?(Hﬁuﬁhquﬁaiiq 9 ape
driving porgion g&uéggoﬁgpstan 14.t0 whi ch the pinch roller 22 is
| F = (ul + u2)P
- where ul is the friction coefficient between the tape 21
and the pinch roller 22;
kvf; ' u2 is the friction ccefficient between the taﬁe
10 21 and the capstan 14; and
P is the pihching force acting on the tape 2l.
It may be seen from this equation that, if the pinching
force P remains constant, the friction coefficients
pl and u2 must be increased in order to obtain a greater
15 driving force F, thereby driving the tape 21 in a stable
and reliable manner.
- Meanwhile, the portion of the capstan 14 which is
\v/ | supported by the support cylinder 12'through the support
' members 16 and 17 preferably cause low friction to ensure
20 smooth rotation. On the other hand, the tape driving
portion pf.the capstan 14 to which the pindh'roller 22 is
urged must have a high friction coefficient.
' 'For this reason, a conventional capstan 14 is
made of Stainlesé steel which is tefnary'alloy of iron
25 = (Fe), chrome (Cr) and nickel (Ni) as major éomponents
to have a smooth surface with a small friction

coefficient. The tape driving portion of the capstan 14



. 5 ')

urged nmust have a high friction coefficient. For this reason, a
conventional capstan 14 is nmade of stainless steel which iis ternary all oy

of iron 25 (Fe), chrome (Cr) and nickel (Ni) as nmajor conmponents to have*
a snmooth surface with a small frictiomcbefficient. The tape driving

por t4 of the capstan 14 -4- which will be brought Into contact with

t he ¢/ 21 is treated by sand blasting or the Ilike. Accordlng to the §érd

bl astimg t f h ticl f I1ided at
D o U o SHRTER il B BB RS (S fac i ecﬁée 139 so a5 to
brade the t Fig. 3.
ah;ﬁ ?he Siniﬁerol %gfgiékﬁgge éﬁ%ﬁﬁ%gg¥ﬁgﬁé ff%gﬁufgg gﬁgggetaL?V|ng
tion 26 h the 10 -
Pof ot on-coef %c%gﬁl?p? R e R L L T B S
the frictionggogf tietiagiilc)! ¥rd &ﬂtﬂma t{e Ropr é&da%é?fnéépéﬁé” 14 are

i ncreased, so that a greater driving force F 1S obtaine However, the
convent onal thgaeairiwezgr@&e&mm%ti&he dds @ hodl §9ragupyf apkaang the

sane as described above are subject to drawbacks to be described bel ow> The
surface of tkhecaapendrisisy @bﬂmx’oeﬁﬂ 4 recugl Pyrface 26 as shown
in Fig. 3. When the pinch roller 22 is urged_against
the rough surfaced tape driving poftion 26 of the
capsﬁan 14 in putting.the tape-Zl.thezebetween,,the -
10 fiiction coefficient ul betweén the tape 21 and the pinch
-rolier 22 and the friction coefficient u2'betweeﬁ the
tape 21 and the capstan 14 are increased, so that a
greater driving force F is obtained.
| However, the conventional.tape drive member and
15  the method for manufactﬁting the same as described
| above are subject to drawbacﬁs to be described below.
The éurface of the capstan 14 which.has been treated by
sand blasting has fine cracks or distortion as seen in
the microphotograph (1,000 magnification) shown in
20 Fig. 5. Therefore, the cracked or distortéd part of
the capstan 14 becomes'worn down by the tape 21 with
freéuency of use. Then, the drivinq.éorce F is weakened,
;nd the initial.performance'cannot be maintained for a |
- prolonged peﬁiod of time, resulting in poor durability.
25 The reépective components of iron;-chrome and nichel as
described above are randomly exposed to the surface of

the capstan which was treated by sand blasting. Since



(1,000 magnification) shown in 20 Fig. 5. Therefore, the crackeo
distorted part of the capstan 14 becomes worn down by the tape 21 wi
frequency of use. Then, the driving force F is weakened, and the inhtt+a
perf or mance cannot be-naintained for a prolonged period of time, resulting

sana blagting has-fine- cracks or distortion as seen in the m crophotograph

inpgor durability. 25 The respective conponents of iron, chronme and
ni chel as described above are randomy exposed to the surface -of the
capstan which was treated by sand bl asting. Since 5iron is softer than

chrome, nichel or the like, it is worn out more quickly upon contact with
tape 21, also resulting in poor durability. As described above, fine hard

particles are colbbgleds agarpat then! BREAEL VA1ZneROBE PHe0t 1kAE § porgga“ 14.

Therefore, as shown in Fig.3, |aneter 0 e rough sur face on 26
of the capstan lﬂomlmthﬁérbe@ﬂléﬂweﬁbSﬁ‘ teneabd Riakt thgel gésn‘ahksr than

the remaining portion of the capstan 14 which was not subject to sand
bl asting. ConsequestlyingOinhposougbrabiineg. poAki 88s86ib8EOABEVEGCERhEI C

with respect to the axis of the renmining portion of the capstan 14, The
‘present inventidmakdspaeeichesieare cohtidedaagainst the tape drive
5_ portion of tne capstan 14. Therefore, as. shown in
| .Fig 3, _the diameter of the rough surface portion 26 of
La;. | .the capstan 14 whlcn has been subjected to sand blasting
is smaller than the rema1n1ng po:tlon of the capstan 14
'which was not subjected to sand blasting. Consequently,
10 the rough surface portion 26 becomes eccentric with
respect to the axisﬁof the remaining pottion'of the
.capstan 14.
. Tne present invention has been.made in consideration
of the above-mentioned drawbacks and has for its object
15 to provide a tape drive member which is capable of
dtiving'a tape in a stable and reliable manner and which
is eneellent in durability, and to a method for-
manufacturing tne same.
| .According to one aspect of the present invention
20 there is provided a.tape drive member consisting of an
| alley of a sbft metal material and a hard metal |
material an outer surface portion of the tape drive
member hav1ng been chem1ca11y actlvated causzng reaction

w1th an ac1d thereby removing mainly said soft metal

25 matetial and roughening said outer surface portion.



of the above-nentioned drawbacks and has for its object 15  to provide a
tape drive nenber which is capable of driving a tape in a,stable and :
rellable manner and which is excellent in durability, and to a method for ¢
Gt i ng the sane.. According to one aspect of the present invention 20
grovi ded a tape drive menber consisting of an alloy of a soft -~
erial and a hard nmetal material, &n outer surface portion of tH'Efr
e menber having been chemcally activated causing reaction with an.
acid thereby renmoving mainly said soft nmetal 25 material and rougheni ng
said outer surface portion. 6 Such a tape drive nenber may have a rough
surface portion otwaohdaotape ndriveckember xagtbaveoa apughdsutfadecordi ng
to another aspect of the present.invention, there is provided a nethod for
nanufacturlngp@rtaOMa®€V@1¢v@fnﬁn@erccaﬂ8$sﬂndgdbstantabnoyrgﬁnd igf-t metal
material and a hard nmetal material, including chenmically activating an
outer surface por4¢%mF6¥n%a§@ @%@éhﬂFlééPﬁﬁﬁb@f ERBsPR§SPBACti on with an
acid to renove nalnhé%sa| soft netal ,material of the outer 10 syrface

portion, therENeR% enF%%‘?hbsoﬁf%Ylgﬁﬁf%cBeEBPﬁl fpr manufacturing

S a tape drive member consisting of an alloy of a soft

metal material and a ha:d metal'material. including
chemically activating an outer su:fece portion of said o
tape drive member'caueing reaction with an acid to _\J
remove mainly said soft metal material ef the outet_ 
10 surface portion; thereby roughehihg the euter surface
portion. . -
An embod1ment of the invention will now be descrlbed
with reference to the accompanylng drawings of whlch -
Figs. 1, 2(a) and 2(b) are a side sectional view, a
15" top view and a side View, reépectively, showing the'
.mounting state of a eapstaﬁ and the mode of operation
‘thereof; S '. ' . ' | | \)
Figs. 3 and 4 are an enlarged.side view and an
enlarged top view, respectively..showing a_conventional
20 capstan; | |
'Fig. 5 is a microphotbgteph of a convehtional
capstan; | | |
Figs. 6 and 7 are a side view and a top view,

respectively, showing a tape drive member and a method

25 for manufacturing the same;



An,enbodfnent of the invention will now be described with reference to the
acconpanyi ng drawi ngs of which:- Figs. 1, 2(a) and 2(b) are a si de B
sectional view, a 15 top.view and a side view, respectively, showi ng t |
nmounting state of a capstan and the node of operation thereof; Figs. 3"af

4 are an enlarged side view and an enl arged top view, respectively, show ng
a chaventional 20 capstan; Fig. 5 is a m éBophotograph of a conventi onal
~capstan; Figs. 6 and 7 are a side view and-a top view, respectively,
showi ng a tape drive nmenber and-a nethod 25 for manufacturing the sane;

6a Figs. 8 and 9 ar side view and a characteristic graph, respectively,
showi gg the positi o%’afgsr'elaaﬁ%s%iif%rﬂj THHOAEIN 304D HarIereLEfkbfe and

pol 1 shi ng f1ni sritity, Lef e R Aeind iig okl fhdt) ofefacionsnip
fter being chort o oR e R Ve MAE Shedal S SRS ACTURER "
showing the  ‘surface of the capstan after being subjected to a
5 polishing finish:'
Fig. 10 is a side view showing the pbsitional
- relationship between iron, chrome and nichel at the
-k») ' ' . sufface of the capstan.after being chemically treated;
_Fiés. 11 to 14 are reépectivelf views éhowing the
10 steps of the chemical tréatment described above;

Fig. 15 is a micfophotograph showing the surface of
the capstant after the chemical treatment; and

Fig. 16 is a Charaéte:istic graph showing the ,
'combonent ratio of iron and éh:ome after the chemical

15 treatment.

Referriﬁg to Fiés; 6 and 7, the same feferean.
numerals as in Figs..3 and 4 denote the same parts. The
capstan 14 is made of a soft metal material such as iron
(Fe) and hard metal materials sugh'as chrome (Cr) and

.20 nickel (Ni). The tape drive part-of the capstan 14
which will be brought into contact with the tape 21 is
_rﬁﬁghened by, for'example, sand blasting, and is then
mechanically polished to form a rough surface portion 27

devoid of fine cracks and distortion, the axis of the

25



10 steps of the chemical treatment described above; Fig. 15 is a
m cr ophot ograph showi ng the surface of the capstant after .the chem cal

treat ; and Fig. 16 is a characteristic graph shOmﬁng t he conponent
rati iron and chrome after the chemical 15 treatnent. Referring to
- Fi gs! and 7, the sane reference nunerals as in Figs. 3 and 4 denote the

sane rts. The capstan 14 is nmade of. a soft netal material such as irow
(Fe) and hard netal materials such asgghrone (Cr) and 20 nickel (Ni). - The
~tape drive part of the capstan 14 which will be brought into contact with
the tape 21 is roughened by, for exanple, sand blasting, and is.then
mechani cal |y polished to forma rough surface portion 27 devoid of fine
cracks and dteughtswhtacecpostionf2?heebrg incaligoment vwitbetherti on 27
being in alignnment with the rotating axis_of the capstan 14. As shown

enl arged in FR%ALINgG \@#%}8 1% ER®¢APSUaNGtdcri bed above, the friction

coefficient [err] between 5 the, tape. 21 d the pinch roller 22 and the
friction coe]Efi_ %nﬁh‘f‘@r?n]o%’f%%nfgh%”!a%g' ZYlﬁﬂgt?ﬁe°.€B§§?%h§i4 may be

made great Fﬁé%@£¥%¥$r§%o$§? PhEk Lot 68 ggeéficient'/tl between
| 5 the tape_Zl and.the pinch_tolle: 22 end'the friction
coefficient /ué between the tape 21 and the capstan 14
may be made greet provided that tne'pinch roller 22 is QJ
urged aéainst the cepstAn 14 in putting the tape 21
the;ebetween. _.As a'reeult. a_gteaﬁer tape driving
10 force F may be oeteined, and fine_c:acke and distortion.
may be prevented. fhetefore.'even if the capstan 14 is
‘used fqr a long period of time, the ihitial driving
' ferce.may be'meintained and the durability may be
'iﬁproved.

15



urged aéainst the-capstan 14 in putting the tape 21 therebetween.. As a
result, a greater tape driving 10 force F may be obtained; and fine cracks

and distor'tion may be prevented. Therefore even if the capstan 14
used for a long period of tine, the-initial 7driving force may be nai ed
and. the durability may be inproved. 15 |f the soft. netal mat eri al such

as ™on is located in the recessed portlon of the roughened surface portlon
27, and the hard neta rial hrq and.;nichel_are

the projecting porti okfrﬁégeﬁpf Hetal %'at%gﬁé'ng'r ﬁ%%cﬁs[ iXFPHEg ﬁlg t'p%‘?an
14 which'will bey ht n t e

entirely made of * th%a 8&2&? ﬁ ﬁ§%%%§§15§C&%@%Fﬁﬁ%§%nesnﬁéi%%?e%pqrtlon

durability. A mesppodahl ch@Cahilmetal mad earlecesﬁﬁ&dproj ', of the

rough surface portfon 27 and rone ‘and nic ng portlon

thereof will nomhbéhéfsQfébQGcaQEEOE@'%ﬂet% Yorith SHdrawse of the
tape drive portion of the capstan 14 is.su Jected to sand bl ast1 ng and a -

pol i shing fsni shthe daper dbtdeaporeionndsi Thkb capstiariilonhi AL WAL ask t O

cause - reaction with an acid and to dissolve mainly the iron conponent. Mrée

speci fi - brought into direct contact with the tape 21 may be

entlrely made of the hard metal materials, resultlng in
still better durablllty.

) U | A method for locating iron in the recessed portion

10 of the rough surface portion . 27 and chrome and nichel at
the projecting portion thereof will now be described.
According to this method, the surface of the tape drive
portion of the capstan 14 is subjected to sand blasting
and a polishing finish as described above, and is

15 cheﬁically activated to cause.reaction with an acid and
to dissolve mainly the iron component. More specifi-
cally, in the surface of the tape drive portion of the
capstan 14, after it is subjeeted to send blasting and a
polishing finish, iroh (Fe), chrome (Cr) - and hickel (Ni)

20 are randomly eqused, as shown in Fig. 8. The ratio of
theliron to chrome.coméonents per unit area in this
condition is as shown in Fig. 9. Fig. 9 shows the ratio
of iron and chroﬁe components as analyzéd by an X-ray
microanalyzer. It is seen from Fig; 9 that the iron

25 content is significantly greater.than the chrome

content.

When the surface of the capstan 14 under this



cally, in the surface of the tape drive porti-on of the capstan 14, after it
I's subjected to sand bl-asting and a polishing finish, iron (Fe), chrone
(Cr) and nickel (Ni) 20 are random y exposed, as shown in Fig. 8. The &

rati the iron to chrone conponents-p8r-unit area in this-condition is

as in Fig. 9. Fig. 9 shows the ratio of iron and chrone conponent .as

anal by an X-ray microanalyzer. It is seen fromFig. 9 that the iroW

25 content is_significantly, greater than the chrome content. \Wen the

surface of ttﬁ?%ﬁ&ﬁ&?ﬁlHﬂ-%ﬁ%@%c€%1¥ aCtlvatEdc§ﬁdP?u§ﬁ reagtd@ncal |y -

activated to caq;e r eact _ a d and tqQ dissolve the iron
_conponent, if i DN -i t éS?@ zesk p&FP§ GPmPﬁéeﬁﬁugHéﬁEH surface

portion 27 of the. capst 14 | e _the cgrone |ch%! cojrponent s

remai n on t h&Pro} %&t??@ypb?t ?hE?ES?Se P?ﬁ&ﬁn°ﬁntﬁﬁ Tojigher thod for

e A R ERCET 0 R i s
o s UL epbpohstc bR ot "
as shown 1n.Elg..10
A method for chemically.treating the surface of
the capstan 14 will now be described. Thélcapstan 14 _
which iS'subjected to sand blasting and a polishing | \‘J
10 . finish is chemlcally treated in the order shown below: |
1. Degreas;ng
The capstan 14 is.cleaped with trichlene to remove
o0il contents. s |
2. Masking _ _
15 (1) As shown in Fig: 11, the capstan 14 is
| immersed in a masking solution (vinyl acetate).28 to a
point just below the rough surface part 27 and is taken
out therefrom. R L : -
(2) &as show# in Fig. 12, the capstan 14 is'igserted
20 into a through hole 29l.of a masking jig 29 frdm the |
side whiéh has been immersed in the masking soiution 28
until it reaches a stopper 30 and is then pulled out
while slowly rotating it.
(3) The pulléed capstan 14 is inserted into a
25 through hole 311 éf a drying jig 31, as shown in Fig..13.
3. Drying |

The capstan 14 is dried until it may not be dropped



—_

oi| contents. 2. - Masking. 15 (1) As shown in Fig. 11, the cafsian
14 is imersed in a masking solution (vinyl acetate) 28 to a point j
bel ow the’ rough surface. part 27 and is takegn_out therefrom (2) As sh in
" Fig. 122, the capstan 14 is inserted 20 - into a through hole 291 of a
~masking jig 29 fromthe side whi ch has been i mersed in the masking -
solNgtion 28 until it reaches a stopper 30 and is then pulled out while
slowy rotatingeven §2)theedeylihgdjdapsiaislbupgpbortenl sl 4ide®. Gowdb.
t hrough hole 311 of a drying Jig 31, as shown in Fig. 13. 3. Drying The
capstan 14 is d4iedChemiktaillt PorpusoEtchitgo@RE) -9- even if the drying
jig 31 is supported up side down. .4. Chem cal Porous Etching (CPE) After
dryi ng, the rough suAfser gaying; thet roughpsufabe ipaxtmat setl thea C P. L.
(Chem cal - Polishing 5 Li quid; trade nane) which is. a typical exanple of
a hydrogen flyofaRgtan| it 8 Ipmersedsdal @e Q. L dfhssinaleRokighing o 3
m nutes, as shown in Fi%. 14. 5. Rinsing with Water

_ 5 Liquid; trade name) which is a typical example of a

hydrogen fluoride solution 32 to dissolve the iron
component for 2 to 3 minutes, as shown in Fig. 14,
5. Rinsing with Water |

6.. Neutralization

10 After rinsing with water,'the capstan 14 is-immersed
in a sodium carbonate solution for about 1 tn 2 minutes
fdr neutralization. Sodiun tarbdnate (5 to.lolgr/z).

7. Rinsing with Water R
8. Treatment with Chromic Acid
15 The part of the canstan 14 treated with CPL\is
*  immersed in a sodium dichromate solution (10 gr/z);at
room temperature for nne'minute.
_ 9. Rinsing-with Water |

- 10. Removal of Masking _
20 The capstan 14 is pulled out of the drying jig 31
and the masking is remnved with.ethyl alcohol.
11. ‘Drying
After the chemical treatment as desctibed'above,
the surface of the capstan 14 becomes as shown in a
25  photograph (1,000 magnification) in Fig.-le The ratio
| of iron to chrome conponents is significantly decreased

from that shown intFig. 9 as seen in X-ray microanalyzer



6. Neutralization 10 After rinsing with water, the capstan 14 is
imrersed in a sodium carbonate solution‘for about 1 to 2 minutes for
neutr tion. Sodium carbonate (5 to 10 gr/[err]). 7. Rinsing with Water *
8. Tr nt with Chromc Acid 15 . The part of the canstan 14 ~
treatedwith CPL is inmmersed in a sodlun1d|chronate solution (10 gr/[errf)
at roomterrperature for one mnute. §|ng with Water 10. Renoval of
Maski ng 20 The capstan 14 is puIIe out of the drying jig 31 and
-the masking is renoved with -ethyl alcohol. 11. Drying After the chenica
treatnment as descri bed above, the surface of the capstan 14 becones as
~shown-in a 25 °~ photograph (1,000 magnification) in Fig. 15. The ratio of
iron to chrome components is significantly decreased fromthat shown in
Fig. 9 as seen in X-ray microanal yzer 10 test results shown in Fig. 16.

I n the enbodi ment described above, the tape drive nenber is the capstan 14.
However, the tape drive nenber may be gui di ng nenbers such as a tape guide

tgst_tesﬁits'énown'in Fig. 16. |
| In the embodiment described above, the tape drivg
member is the éapstan 14. However, the tape drive
member may be gﬁiding ﬁembers such as a tape guide
s . roller. | |
The present invention is gct_iiﬁited to the
embodiment deécribed_above._;nd vérious chanqes may be
made within the scope of the present invention.
.In'summary. the pzesen;_ihvention provides a tape
'10 ﬁr{ve membe; ﬁhich is @apable of driving a tape in a .
stable and reliable'mannerland which is excellent in

‘durability, and a method for manufacturing the same.



.5 roller. The present invention is not limted to the enbodi nent descri bed
above, and various changes may be nmade within the scope of the present

A nvention. In summary, the present invention provi gm e cm Ve :
menber which is capable of driving a tape in a stal IE“W“&“[HI In@r
and whi.ch is excellent in durability, and a mat hod Tor® mknuffact uri ng\t

11 CLAIM5S 1. A tape drive nmenber consisting of an alloy of a soft
metal” material
‘tape drive nenber having been chenically activated causing reaction with an
acid 5 therebycfgpRgi ng nainly said soft metal material and roughening
said outer surface portion. 2. A tape drive nenber according to claim1.
wherein the outer surface portion which is roughened contains said hard
‘metal material in a higher.ratio than at any 10 ot her portions thereof. 3.
A tape drive nmepberaacspedapgveomembem ¢ofkigdcingebei anaapnoyeoti agspdnt i on
of the outer surface portion which is roughened contains said hard netal
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.other portions thereof.

and a hard metal material, an outer surface portion of the

metal material and a hard metal material, an outer

- surface portion of the ;ape driVe member having been

chemically activated causing reaction with an acid
the;eby'rémoving mainly said soft me;al material and
coughéning said outer sntface portion.

2. A tape drive member according to claim 1, wherein
the outer surface portion which is_roughaned contains’
said hard mctal.material'in a higher. ratio than at any
3. p tape drive member acccrding to claim 1 or 2,
wherein a projecting portion of the outcr surface
po:ticn which is roughened contains said hard metal

material.

4. A tape drive member according_to claim 1, 2 or 3,

wherein said'alioy is an alloy containing iron, chrome
and nickel as major components. ' |

5. A method for manufacturing a tape drive member
consisting of an allof of a soft metal material and a
hard metal material, including chemicaily activating an
outer surface portion of said tape dcive member causing
reaction with an acid to remove mainly said soft metal

material of the outer surface portion, thereby

'roughening the outer surface portion.-



15 4. A tape drive menber accordlng toclaim1, 2 or 3. wherein sald aIon
is an alloy containing iron, chronme and ni ckel as nmmjor .conponents.. 5. A
met hod for. manufacturing a tape drive nenber co%grgf%ﬁﬁ‘ﬁf‘an—&kkey of a

sof t at erial and a 20 hard net al naterlalluw nlcally
activa an outer surface portion of said_tape "ﬂ ﬁ i-ng
reacti ith an acid to renove mainly sai R sof t et &l the

outer surface portion, thereby. roughening the outer surface portlon
6. A nethod according to claimb5. wherein sai d tape drive nenber consnsts

of an alloy of iron, chrone-and nickel as mjor conponents. 7. A tape drive
menber as cl a8 med®i Rethed ndqcapding EQbSEQHPlaklyh8§eﬁér§PH5eF6P8 descri bed

with reference o Flgures 6-to, 16 of _the aiionpany 8 dragl ﬁ 8 A et hod-
of manuf act urfhbvs PEPREE FORS hERBePLa8RcR AT AEAOF nLEPR nFREGRE 20
substantial ly_as, herei nbefore ggsgﬁageg.mnth_referenee to Figures 6 to 16

of the 10 acc%h%%ﬁg %ﬁ ﬁ?éﬂfn%

7. A tape drive member as claimed in claim 1 and
p) substantially as hereinbefore described'with reference
to Figures 6 to 16 of ehe accompanying drawings
8. A method of manufacturing a tape ‘drive member as
laimed in c1a1m 5 and substantlally as herelnbefore
descrlbed with reference to Figures 6 to 16 of the

10 accompanying drawings.




