;ije3ec$ 4"6T$EIJL | - ~ JAN 2003 DESCRI PTI ON SELF-LOCK SCREW AND METHOD

OF PRODUCI NG THE SAME Technical Field The present invention relates to a

sel f-1ock screw having a | oosening preventive function and a nethod efy JAN 2003
produci ng the sane and, nore particularly, to a self-lock screwwth the

thread having a broad root so as to facilitate the elastic def I
the flanks and enhance the | ocking effedt and a nethod of prod ﬂl IWHH Nm
sanme. Background Art A self-lock bolt with a slit formed al ong cres

portion of the thread and a method of producing the sane are known''664€*
described in, e.g., Japanese Patent Publication No. Hei 2-58016. In the

bolt proposed in Japanese Patent Publication No. Hei 2-58016 wmmmmgmmum%mts
of the bolt are pressed against the in% the flanks of the
cause el astic deformation, and the PESCR %ﬂﬁ from | ooseni ng by ~tdo@2~

pressing force of the elastic deformation. According to the nethod of
produci ng such a self-lock bolt, a double-threaded screw having half a

desired pitch is flir f{]ﬂjl' %Dﬁfd i rée‘\,gmforned into
a singl e-threadeé@"&é%w € deési reogagﬁ ch 1y rlgﬁﬁl F‘ﬁ*&f -~ 3 JAN 2003
2 thereby formng a slit along the crest portion of the thread. Wien a slit
is formed along the crest portion of the thread in this manner by a die

simlar to 46,006 Wy ds used for the roll formng of an ordinary screw,
it is not always p&ggﬁﬁaeto produce a slit having an adequate depth. As a

result, the rigifid oubditt Nsidipsi i Adatdd ttdec yms l1age sy he anount
of elastic deformation of the fl anks becones small, so that it is

i npossi bl e Haviiyea AMbFSAIIRG St ededei gy e iRt cipranty dbaderfid exg ) of the
screw caused by the reaction of the elastic defornmation.
producing the same and, more particularly, to a self-lock
screw with the thread having a broad root so as to facili-

tate the elastic deformation of the flanks and enhance the

locking effect and a method of producing the same.

Background Art

A self-lock bolt with a slit formed along the crest
portion of the thread and a method of producing the same are
known, as described in, e.g., Japanese Patent Publication
No. Hei 2-58016. In the bolt proposed in Japanese Patent
Publication No. Hei 2-58016 is, the flanks of the bolt are
pressed against the slit by the flanks of the nut so as to
cause elastic deformation, and the bolt is kept from loosen-
ing by the pressing force of the elastic deformation.
According to the method of producing such a self-lock bolt,
a double-threaded screw having half a desired pitch is first
formed by rolling, and the screw is then formed into a

single-threaded screw having the desired pitch by rolling,



To solve this problem the present applicant proposed a nethod of producing
a screw described in Japanese Patent Laid-Open No. Hei 7-139537. According
to this method, in a first roll forming process, a thread groove havi igAk 2003
smal | depth and a thread groove having a |large depth ate alternately
arranged, and the thread groove having a large depth is fornmed into a slit
in a second roll formng process. In this manner, it is possible to forma
slit having an adequate depth. However, the method of producing a screw

di scl osed in Japanese Patent Laid-Open No. Hei 7-139537 requires a special
roll formng die for formng a thread groove having a snmall depth and a
thread groove having a | arge depth which are alternately arranged, so that
the cost of producing a - 3 JAN 2003 3 roll formng die is

di sadvant egepelsyyfopmingsadslin aldndi the cresbepsotion affritige of a screw by
such a die, since it is difficult to apply a uniformroll form ng pressure,
t he produthteadof a screw becones difficult. Furthernore, since the depth
of the slit becones snaller than that produced by a conventional nethod, if
the phase adj uéhesna silithésr §bkmedr along dtke acdeshepor vbve of thescrew is
reversed, it is necessary to pay close attention to the phase adjustment.

In this nbhhead @nethnsSmanaBr gﬁrﬁlﬂgep$§mbkérahq the eredmichlis forni ng
process require skill of _.a high |evel and dexterity. Furthernore, the
product yvW&ed £Qrpbhe. ’-'Rééoifeifﬁgw °ftan°é‘ﬁlB§]¢%c$CB¢Wth’et pre ot

i nvention iwﬁgrOV|de self-1ock screwwth the thread_having a broad root

so as to f 8 H@Eﬁl APt tRi PROANCELR ﬁébEl FBVlgﬂl B @fequatefsRMR or

ﬂ%éﬁ[ ensABng L8FhLEookbe Féetl'd??uvéﬁpgﬁfa%"g%?gv@ Rivg %@ﬁ%ﬁ% s
asiit ﬁ#%aégcénﬁzﬁﬁé” BREURE, e, eTRbh Ee aEraEha b PR "ok Pt "t KR (he or et
of the thpeadmeandmbhe, Vel Bhi¥ ¢t ipelﬁgg%siﬁléOEgEgafieQ%g%&E§¥ ) toned

concave portion in a shape given by crapi ng surfaces

31; e; hgyf | agkring' Begcbhe (%lpl:tmat bEEﬁ eEESLLPOBE! eﬂe%cf&@ ddisadl fpcomes
the reaction of the elastic deformation.

To solve this problem, the present applicant proposed a
method of producing a screw described in Japanese Patent
Laid-Open No. Hei 7-139537. According to this method, in a
first roll forming process, a thread groove having a small
depth and a thread groove having a large depth are alter-
nately arranged, and the thread groove having a large depth
is formed into a slit in a second roll forming process. 1In
this manner, it is possible to form a slit having an ade-
quate depth.

However, the method of producing a screw disclosed in
Japanese Patent Laid-Open No. Hei 7-139537 requires a
special roll forming die for forming a thread groove having

a small depth and a thread groove having a large depth which

are alternately arranged, so that the cost of producing a



- 3 JAH 2003 4 providing the broad bottonmed concave portion in the vicinity
of the root of the thread, the flanks are ready to be elastically defarﬂﬁﬂ 3
so that the spring back effect is enhanced and the effect on preventih d @
‘'screw fromloosening is increased. In addition, it is possible to produce a
self-lock screw of the standard di nension having a slit froma material for
a screw of the standard dinension. Since it is possible to use a generally
used material of the standard di nensi dn wi thout the need for a material of
a specific dinmension, it is possible to reduce the production cost. In this
self-lock screw, the broad bottoned concave portion is preferably

approxi mately rectangular in a transverse section of the thread. The bottom
surface of the broad bottomed concave portion can be flat in a transverse
section of the thread.  In this self-lock screw, the bottom surface of the
broad botCdRedordiagyEigorisi 6 SAAyaREaARPRELY nhPEF$a8R@uat ENi AJEirr ansver se

section of the thread. Al ternativel t he botton1surfac of the broad
bot t ored KgAoat® §E 6o d0-BLTE at' 8t SEREWCBR: FAFD por i8n SABCE Lt

I f
(1 Bnver a6 ShEEGHLYT tonaRAYeaqun FOFR BoEnRRFRLey HRECRBLFooFRBor i on of

curvat ur 8¢ g‘é‘«gw %%p% Bed DefPRRE.PREEFRE St - EOLERBRRRRET BT8Rt n ¢ he
root porﬁb nqg t%ank%%% %ﬁlQe ecomesje%%ZQQg ghgﬁuéﬁgt #PS@ﬁBXdrE ?C|ng

t he poss Cstress brea i gue breakrn I's seff-1ock

screw, the c%%?ml%wafla%e bdt, hgfsgha BRY Eeaaﬁ’ﬂéeﬂﬂéﬁt“éfytgécgéi? in a

transverse section of the rea I nce t e Ccross section o e slit is

arcuat e Widrh jinide Q! LA IG&fPlfet g?Bolar ge! X §E£§Qe§?sof:évew§df | apkggare further
ready to be elastically deforned, so that the spring back effect is further

enhancedneldegsarsyl 1@ @Q@Sbﬂb%etGtt@hﬁhbhepﬁctﬁé/bﬁa§§08d§uﬂﬁm@ﬁt as to have
a slightly larger flank angle than an ordinary one, thereby enhancing the

adapt abi I1int \thdfs tmaginear,ewheo fd rkemebalscoenihgvpngcassohndanhe. A net hod of
produci ng a self-1ock screw provided in one aspect of the present invention
conpri sesecond el Ir dldr mfigomprgcpssceequfioe bikilngfdaubighaldgeilr ed nunber
of thread grooves having half a desired pitch by rolling a screw material;
and a sed@®®d deberfigyni ngustseETorrer ther RrAGuUEteryeb@hef PAPEad groove
produced in the first roII fornlng prqcess into a broad bottonmed concave

portion haV|ruf%¥Qﬂ@ﬁﬂ9 Hvéﬁ'5§ A w&PéF?tSEﬁaEPﬁgpFﬁéeBRtéHHEBtéBPfaces of
t he flan and . senb doyble thre g Eg g én t he f| r,ol |
form ng_BOEEEY IS & R Mgk By withr 288 FRGFRY BRulPE &l BRbafine
crest. %St 35ldd PPt & 15390 s95R it Boli?" PRE RbehNBof! §RE 1ROBE! ON Of

t he threa
a high level or dexterity and facilitate the elastic defor-

mation of the flanks which heightens the self-lock effect.

Disclosure of Invention

To achieve this end, a self-lock screw according to the
present invention is provided with a slit which separates
the flanks on both sides of a thread along the crest of the
thread, and the vicinity of the root is formed as a broad
bottomed concave portion in a shape given by inwardly
scraping the extended surfaces of the flanks. Since the

slit at the crest portion of the thread becomes deep by



3 JAN 2003 6 formng a broad bottoned concave portion in the vicinity of

the root of the thread in the second roll formng process, the elastig
deformation of the flanks is facilitated, so that the spring back efTédANzwj
‘enhanced and the effect on preventing the screw fromloosening is

increased. In addition, since it is possible to produce a self-lock screw

of the standard di nension having a sli4 froma screw materi al havi ng a

di aneter of the standard dinension. Since it is possible to use a generally
used material of the standard di nension wthout the need for a material of

a specific dinmension, it is possible to reduce the production cost. In the
nmet hod of producing a self-lock screw, it is possible to set the flank

han the é?%%%géﬁé‘?@%? g?%d[h?ﬁeﬂ%%ﬁ RS e BT RL SR CHRGE S TS b hERg
of “the. i B EBRBSSE, BRe] EPgers. ﬁ‘@é 5?%%%%%%% %??%é@%fﬁéﬁitff’gﬁi's?”
ot N ELLERLa 00 PHEVEILAG LOC AL ULLT S 005ERERIE o LU LbCT

mcreasede n-ad |rs e net hod of

produci ngegn s8tdal RaY SREE féét'éna%§9v9ﬂﬁ§h§|@héoséPéﬁ1fP@mtfééégnL” such

a manner that the radius O curvatur the Ffoot portion is |arger than

the radi usn@f j gUiNatEEBedl t0R aaéﬁﬁleﬁrt1enlsnpéaglsIQS§os§§éa@eeo£ the
thread. In this manner, the cross section of the slit has - 3 JAN ?.003

an ar cuat gespapschi yeﬂebyofaﬁﬂel ytandapinginéhsibe haviam 90§119nf@émt he
slit, the flanks are further ready to be elastically forned, so that the
spring baaskmatéetali Sotuat berewenbfinthd. standardl ddmenssohl e sbnteritt he
screw in such a manner as to have a slightly larger flank angle than an
ordi nary bmeposbibibytenhaacangenbradtippuabil mayenial hef sthewstandatdnal e
screw having a tol erance. A method of producing a self-lock screw provided
i n anot hefdimepaienowitheupr tbenneedvéari anmabepinseef a spegifiel| form ng
process for formng double a desired number of_ thread grooves having half a
desi r ed p?%@ﬁn59°ﬁolPFanaPQEFéRAﬁaPErFﬁﬁucﬁnﬂha BEESRATEBRI CPBFNi ng
process for foin!gg ever thread oove ﬂuced in the first rol

;ornigg_proces i fitd®a sF%S ﬁS#tFBﬁewan 5395 ﬁtPﬂ@e ﬁBPFaYﬁLeadz
TR M e

having a € Cres | an e of Fead formed

in the fiustoeoLbel9Lm BY BhECERSeh .Sehyk0 BEcaR! LEEchhangkhent! ank angl e

3
of the threa pro uceglln the secon FF form ng process. %lnce the flank

angl e of bbeaahbeadoh@aneenbavéhgoétigh &8hl bEOETLBYi R RCEBAnEGePBEE
smaller, the slit having a large depth is forned at the crest portion of

t he threadecsmohhat the shread.back effect, i.e., the effect on preventing
t he screw1fron1|oosen|ng i's increased. - ~ | AN ?.003
In this self-lock screw, the bottom surface of the

broad bottomed concave portion may be approximately arcuate

in a transverse section of the thread. Alternatively, the

bottom surface of the broad bottomed concave portion can be

flat at the central portion and approximately arcuate in the

vicinities of both end portions in a transverse section of

the thread. In this manner, since the root portion of the

thread has a wide area as a broad bottomed concave portion

and the curvature changes comparatively gradually, the

stress concentration on the root portion is unlikely to be



8 Brief Description of Drawings Fig. 1 shows the entire structure of a
sel f-1ock screw according to the present invention; Fig. 2 is an enlarged
cross sectional view of a thread; Fig. 3 is a sectional view show ng-g JAN 2003
first roll formng process; Fig. 4 is a sectional view of a die for a
second roll formng process; Fig. 5is a sectional view of another exanple
of a die for a second roll formng procgess; Fig. 6 is a sectional view of
still another exanple of a die for a second roll formng process; Fig. 7 is
a sectional view of a thread after a first roll form ng process in a second
enbodi mrent of the present invention; Fig. 8 is a sectional view of a thread
after a second

caused, thereby reducing the possibility of stress breaking

or fatigue breaking.

In this self-lock screw, the bottom surface of the slit

may be approximately arcuate in a transverse section of the

thread. Since the cross section of the slit is arcuate with

the bottom portion largely scraped off, the flanks are

further ready to be elastically deformed, so that the spring

back effect is further enhanced. It is also possible to

form the screw in such a manner as to have a slightly larger

flank angle than an ordinary one, thereby enhancing the

adaptability of the screw to a female screw having a toler-

ance.

A method of producing a self-lock screw provided in one

aspect of the present invention comprises: a first roll

forming process for forming double a desired number of

thread grooves having half a desired pitch by rolling a

screw material; and a second roll forming process for

forming every other thread groove produced in the first roll

forming process into a broad bottomed concave portion having

a shape given by inwardly scraping the extended surfaces of

the flanks, and assembling the double threads formed in the

first roll forming process so as to form a single thread

having a slit along the crest. Since a slit having a large

depth is formed at the crest portion of the thread by



roll formng process in a second enbodi ment of the present invention; Fig.

9 is a sectional view of a thread after a first roll formng process_in
third enbodi rent of the present invention; and Fig. 10 is a sectlonal"\)Jrl\gvz:ﬂﬂ3
-of a thread after a second roll formng process in a third enbodi nent of

t he present invention. 3 JAN 2003 9 Best Mode for Carrying Qut the

I nvention A first enbodi nent of the pgesent invention will be explained
with reference to drawings. Fig. 1 shows the entire structure of a

sel f-1ock screw according to the present invention. The screw shown in Fig.
1 is a hexagon headed bolt, but this enbodinment is applicable to another
arbitrary nmale screw or female screw. A self-lock screw 1l is provided with
a slit 3 along the crest of the thread 2. The enlarged cross section of the

thread 2 EiOboftombB8 Sbhtavei Sof Oidwdiml W dieiwiestodl the
t hr ead 2fb§m3h§ EEO ¥ |8h are thg |n%I|ned surfaces on both sides of

the cresgpaf rbe bier Qﬁ@ 2hrak@ sApenat ecoydtivEl stoimihg Astacessult, the
flanks 21 on both sides of the thread 2 are el astically deformble, and
when t he ther eWaist iti gerenmdtibheof! ahksfPanks eipreacktli tavedd sde slit 3 so
as to cause elastic deformation. OMng to the pressing force of the elastic
def or mat itpat the spréwg bakkpeffeom isoephanced Tamd t thesef Le¢t dmrned in

such a manner as to have a desired pitch P. The flank angle A i.e., the
angl e at pseiventting fthenlssr2y dmolmolhosedésgolst heckersed. 2 ERoss each ot her
Is also set at a desired angle. The flank angle Ais ordiparily set at 60

degr ees. atidd triogi,t isdmcef ithd sePPsSibLe 8PaREPBNCO »f SEhE~LeFRwPFEeY ndi cat ed

by the two-dot chain line. The root portion of the thread 2 is orned as a
br oad of the standard dimension having a slit from a screw materil

al having a diameter of the standard dimension. Since it is
possible to use a generally used material of the standard
dimension without the need for a material of a specific
dimension, it is possible to reduce the production cost.

In the method of producing a self-lock screw, it is
possible to set the flank angle of the thread formed in the
first roll forming process to be smaller than the flank
angle of the thread produced in the second roll forming
process. In this manner, since the depth of the slit at the
crest portion of the thread becomes even larger, the spring
back effect of the flanks, i.e., the effect on preventing
the screw from loosening is further increased.

In addition, in the first roll forming step in the
method of producing a self-lock screw, it is also possible
to form the thread in such a manner that the radius of
curvature at the root portion is larger than the radius of
curvature at the crest portion in the cross section of the

thread. In this manner, the cross section of the slit has



JAN 2003 to bottoned concave portion having a shape given by inwardly
scrapi ng the extended surfaces of the flanks 21 below the effective _

di aneter D. The bottom surface 23 of the broad bottonmed concave portTodAN§W3
“fornmed in such a manner as to be broader than the one in a conventional
screw and to be conparatively flat. The angle at which the side surfaces 22
of the broad bottoned concave portiom cross each other is set to be
considerably smaller than the flank angle. Wen the flank angle Ais 60
degrees, the angle at which the side surfaces 22 cross each other is, for
exanple, 20 to 40 degrees (preferably 25 to 35 degrees). Since the angle at
whi ch the side surfaces 22 cross each other is considerably small, the
broad bottonmed concave portion assunmes an approxi mately rectangul ar shape

|0 the cigsaregate OBngbe | GEvNrORN 2k odlyidiatbitly RIFEI\HeNbolton Nl ead 2

having the s at the Crest portion and a broad bottonmed concave portion

will nexpope;xPhai PRE. sDPEp! ené hel anedr offuruiead s dudyi e @l f the pitch

of the screw as a final product are first fornmed by rolling a screw

materi al e13BLScRIDGEEEred) 6 tledertiesl $priary ddok ffeddtl ifsormi ng process
her ei nunder. Thereafter, every other thread produced in the first rol

form ng pupenas eshhncsdd i ptoig & sadpdss ihire dtoc diooay e hEorsdrew Havi ng a
shape given by inwardly scraping the extended surfaces of the flanks in the
vi ci ni t yso€ht hkemanner as-t8 Hake 28081 idhtikw tdrgeatofidiank anghds thamed in
the first roll formng process are assenbled so as to forma single thread
havi ng aasl prdiahany ohe,ctherebyherhpneinssthe |ddantailite®t s a second
roll form ng process hereinunder. The nunber of threads formed in the first
rol | forBFREWptBcasEeM3lewBCr eV Bavingid ¥eLdG8y as a final product is a
si ngl e-threaded screw, and fgyr,gtmﬁce f%ét{ t he screw'asé}iinal pr oduct
is a doubl e-t Ar B8§BAdsPEcRrORNGiNG 2 Selkalack, BArey KFWFided Hikad and a

rocess, Jhe mpterial for the sgﬂ.f- ock screw
S Fdice

die for a first roll %orgigg p I 4

1 s for RBABSTa2EPECE Por Lot PFEESRE) YRR TG, CPURST 3 S0 as 10
forma pl | it t X ead. ed in
the fi rsf%ﬁgl F°¥6"%Png&§§g?:ésE?s%ﬁ’%@%@%ﬁ? ﬁ% 4%%%%%% eﬂjecr)é)%e final
product. [ t REead1ENat 8 {6 tn ) B@rPB NGy ofgess is 1/2
of that Sgggﬁe Pﬁpgggsoﬁsyag&f?né %rod%ct. e nun@gr of fﬁ{eads in the
first rolkrigr MaRQrRaGeandi & bBE6RA he1DUFdENiY plveasks fox the final
product. If the screw as the final product is a single thread screw, the
nunber offotriigadevieltyt behkirr shreall gt oove npr¢pdweed sin sthewt i etcaralilngl y,
the | ead angle of the screwis the sanme as that of the final product. Fig.
4 is a s€orimdngl proewssf iatdi @ 8obbr par teewndandlassembd ing fhoress. Every
adj acent pair of threads forned in the first roll form ng process are
assenbl edowplehshgie@dsoformed in the first roll forming process so

as to form a single thread having a slit along the crest,
wherein the flank angle of the thread formed in the first
roll forming process is set to be smaller than the flank
angle of the thread produced in the second roll forming
process. Since the flank angle of the thread formed in the
first roll forming process is made smaller, the slit having
a large depth is formed at the crest portion of the thread,
so that the spring back effect, i.e., the effect on prevent-

ing the screw from loosening is increased.



- 3 JAN 2003 12 a second roll form ng process, and are fornmed into one
thread having the slit 3 at the crest portion by rolling. The flank apqéﬁaﬁn
and the pitch P of the die 6 for a second roll form ng process are thé-

"as those of the final product. The die 6 for a second roll form ng process
is provided with a broad bottom form ng Eortion 60 for form ng the broad
bott omed concave portion of the self-lock screw 1. The broad bottom form ng
portion 60 forns every other root portion (thread groove) fornmed in the
first roll formng process into a broad bottomed concave portion. Since the
screw material which is pressed away by the broad bottom form ng portion 60
pl astically noves toward the crest portion of the thread 2, the slit 3

formed is dgepge nggrﬁﬁgﬁfﬁ;ﬁEsngﬁthQVing no broad bottoned concave

portion. As a resu 1 aré apt to be elastically deforned,

t her eby enhanci nﬁigbelsﬁhb% Raekegtfioet stkicaddet b@na bkliES1BERSEBKEW O
produce a self-lock screwwith a slit which has the dinension correspondi ng
to the di reagberd@hgafootlenpi¥seateinvehiggh;a slit at the crest portion
even froma nateria? for a screw having a general dianeter. That is, it is
possible to use gmigaterial ahoengaprgedl crseswsebelibnalevieedofon ghwewndri al
havi ng a specific dinension, thereby reducing the production cost.

Furt hernore, sinfégt.h8 deol pectionadf view showddghasfdrkar geldr farasng
broad bottonmed concave portion and the curvature - 3 JAN 2003 13 changes
conpar ati vepyogeaduaal | y, the stress concentration on the root portion is
unlikely to be caused, thereby reducing the possibility of stress breaking
or fatigue breakFig. thdsbRog@chérnam Vaewi R polfdrohoBoaoFerrBAdreld for a
second roll forming process is provided with a flat portion 61 for formng
the bottom £GFF&BE PZOSESSHe broad bottoned concave portion at the central
portion thereof, _and arcguate corner ﬁortions 62 a% bot h corner Qortions of
the flat portionf8%: Pnifhis 8E55dOnRte VASH: 8f SRPFREE 532BPLEn8TpP0SdE

bott omed concave portian of .the self-lock screw 1 has the corresponding
shape. O he °5x3n§ﬁ§§n§frf%& Fgménﬁoprécgégdnd roll formng process are
shown in Figs. 5 d 6. :l.n_t Is fgh C Yo]! 1 e

shown in Fig. 5,F?%é goﬁfighggfqﬁﬁgg%rgégéb§?tg%?#érﬁhﬁgﬂgglgggﬁbg% ?gr
form ng the abetieOosUhl 3cRchdl ro100FRHEdgObretssthe flat portion 61. In
this case, since the shape of the die is sinplified, the production cost is
reduced. In the ¢ig.67f ds a seetidnadl hiker Bifng pheeads aghewnal Eikisg. 6,
the portion of the broad bottomform ng portion 60 for formng the bottom
surface 23 irelir dortddgaprideesar dnake spoeondoendddimenthefditbet pireseatsecond
roll form ng process has the above described shape shown in Fig. 5 or 6,

t he bottom SWVRAEAOR3 of the broad bottoned concave portion of the

self-lock screw 1 has the correspondin%,shape. 3 JAN 2003
Fig. 8 1s a sectional View of a thread after a second

roll forming process in a second embodiment of the present
invention;

Fig. 9 is a sectional view of a thread after a first
roll forming process in a third embodiment of the present
invention; and

Fig. 10 is a sectional view of a thread after a second
roll forming process in a third embodiment of the present

invention.



14 It is possible to provide the die 5 for a first roll formng process and
the die 6 for a second roll formng process separately from each othey @P&
to sequentially execute the first roll form ng process and the second ¢ 03
form ng process. Alternatively, the die 5 for a first roll form ng process
and the die 6 for a second roll form ng process may be provided as a solid
die, and the first roll formng process9and the second roll form ng process
may be continuously executed as one cycle of roll formng. A nmethod of
produci ng a self-1ock screw as a second enbodi ment of the present invention
wi || next be explained. This enbodinent is the same as the first enbodi nent
inthat a thread is fornmed by two processes, i.e., a first roll formng

[
process and a secaond roll forn ng _proc .82 7 shows the cross section

. F .
of a threaBefftt ¥edendor; Farrydpg PﬁFnFﬁESBPB% 3°Rn the second enbodi nent .
Th itch of the th din the fi [T _f i . is,d{2, of that of
The Thr ead of - ab EA5E S PBRGEATe Rt OF 5RE BROPEPB SRVERGLOR: B4aLi RSt e 11 r ot
I f i iy | q t hgsf | ank f th
onal pronQiPTetEeE Wity Pk eRE S IR, hERuifaR, | ELEL PIRBRE Pl 1O

et ght of BntiLerddiakiigdl Ue bl apkanake fordicatbapkiggoLs fues

determ ned Tn Such a manner that ht o e thread 1s within tw ce

the hei ght [0k ganthi@dentawnNg he kkeak 8ReLR fn Wﬂgn thesf hapkxagehe A of
a screw as'the - 3 JAN 2003 15 final product is 60 degrees, the flank

angl e B camech@ead Pl t45 bIRILHES: emaddhenéoasaa%bwéabpél tboanbBBepr ocess
has a shape for formng the thread having the above-descri bed shape. Fig. 8

is a secti eadittaew fale skreadcaf femadeseepad.r ohl séDfaiogkpsoeewslin the
second enbodinent. A die for a second roll form ng process has the sane
shape as tHe grevidednwithFiagsldti 3 fenfii the enksti aEntheHobread, 2si nce
the height of the thread in the first roll forning process becones | arger
than that Thet lenlpinged ewossi wectiont ofstpesthoeadt d L8rahewe &nit 3 having
a larger depth than that in the first enbodi nent. Wen the flank angle Ais
60 degreesFdfdd #he IhenieldfgPe i formsdjadprasthengresttof ke thuepfines as
| arge a depth as that in the first enbodi nent ,Cbgsequ ntlg, t he ebastic
def or mat i 0 rofnch& lanksk 2 Lirs vindehhareafher dnpingds8Hrtangst AR BRFPng back

ffect is furth h d. At h b bot t d ti [
Formed i n CHESReOind FPORE RS Aing T r SEESES, fr ¢ AESSBEBRES ERRoRY HERES The
root portigf;qf An QrdiNgly H&re@%en§& RﬁszEWSQ bgtbhgiﬁﬁgogg ggL! form ng
process. Even in this Case, The screw has a deeper sii an a conventiona

sel f -1 ock sehaud NN I19RLIRAINCHEbEREL1ES 8RAAPAEH. tReNBEDEY 96
producing a self-lock screw as a third enbodi nrent of the present invention

will next hdghtgmidiecthellflanksbedi aret prestba sewarasthbesliitss esbadi ment
'n that to cause elastic deformation. Owing to the pressing force
of the elastic deformation, the screw is kept from loosen-
ing.
The thread 2 is formed in such a manner as to have a
desired pitch P. The flank angle A, i.e., the angle at
which the flanks 21 on both sides of the thread 2 cross each
other is also set at a desired angle. The flank angle A is
ordinarily set at 60 degrees. The position of the effective

diameter D of the screw is indicated by the two-dot chain

line. The root portion of the thread 2 is formed as a broad



~ JAN 2003 16 a thread is formed by two processes, i.e., a first rol

form ng process and a second roll formng process. Fig. 9 shows the cross
section of a thread after the first roll form ng process in the th'rd’JAN?MB
enbodi nent. The pitch of the thread in the first roll form ng process is

1/2 of that of the thread of a final product. The flank angle C of the
thread in the first roll formng proces$0is set to be smaller than the

flank angle A of the final product. The thread has a shape in which the

radi us of curvature of the root portion 12 is |larger than the radius of
curvature of the crest portion 11. The die for a first roll form ng process
has a shape for formng the thread having the above-described shape. Fig.

10 is a sectional view of a thread after a second roll form g pCcess in
the third Bﬁﬁ&&ﬁﬁén?°nAaHPePP6F18ns€€8ﬁHgrBIFh?B?ngﬁbe%rBﬁeé %gé 1¥he sane
shape as the die the firs di en he radi us
of curvatuPErBPlPHe%ﬁgoFxﬁSPgFGnSYEfFgeﬁaaé %%?ngfa?%st%é Y #%ﬁl
formng pro t he .cross s t|o t slit aft e C ol

f or mi ng pr8§§§§tﬁgsoﬁé§m8ﬁeﬁ uat gﬁggﬁﬂiﬁﬁrggcﬁ'gé £g tﬁg §g$§&scrap|ng
out the bott Ng .t th_ o e. s b ar ger
t owar d theL %SPﬁg gﬁggFV?héggkgﬁgnaspggfm%g B& gu%ﬁls *%é%%ﬁ §§ ??%nks

are mor e eagibueg! $RaECaLEY clE! OhRdCoARdnk NEnaP LoDeagKabeBY [ Turt her

i ncreased. J 1 i nce anks are easily elastically

def or med, ﬁgakgtﬁbﬁl?|i@%tanghﬁe'§n§§E be bRitRrere £0has anreacégazy one
(e. g., 60 degrees) I's possible td screwit to a corresponding femal e

screw. |f blgerher 8Woad bekBfeliNcotehva PBROEONASr&Os haushaotheghisy | arger
flank angle than an ordinary one, it is applicable to a fenmal e screw having

a | arge tolsetameepet kehshivegabancenglibe aHant ahel flynknadnebabl i wigemass
production. Al though the self-lock screwis explained as a male screw in

t he above- dbecfilbedt emgdei Aenssf0i degrepessthecanglapat ywhhehsthé - $ bdk
screwto a female screw. As a screw material, any material used for a screw
i s usabl e. sRafagramdize croBai mrebsosher isst fer, evamplene2fl 5oah@ plastic
are usable. . In addition, although roll forning ;s adogted for ELOdUCIng a

screw in t REIXSEFe(BESLEFBRAYe oHPnéﬁthgaeg LBLtRCE cFRG AR 2% hr ead
havi ng t he bo e- gﬁhcrlbed s? ordin resentcinve$ o y be
for mod by AROHorheaAdER. SHE SR, dCobEoRT Rogh PHREE: FR chBY SRk, DL

I ndustrial ppRhi CQR E%aésbg%EShbgegoﬁQ9¥§h88§995H'ggsﬁﬂeg Qﬁoﬁﬁﬁf ;or

produc ing a sel'f- SCrew accor resent 1 nvention

possi bl e tqm@&%d%C%e%t%ﬁbh1BQCEhageeWhhenbneraQseésetisﬂtoeféssttﬁﬂead
preventing the sCrew from | oosening, and a self-lock screw produced by this

nmethod is gpplicable to a
A method of producing the thread 2 having the slit 3 at

the crest portion and a broad bottomed concave portion will
next be explained. Double the number of threads having
half the pitch of the screw as a final product are first
formed by rolling a screw material. This process will be
referred to as a first roll forming process hereinunder.
Thereafter, every other thread produced in the first roll
forming process is formed into a broad bottomed concave
portion having a shape given by inwardly scraping the

extended surfaces of the flanks in the vicinity of the root,



- 3 JAN 2003 1s product in any field in which a screwis used. Especially,
the self-lock screw according to the present invention is fit for attachlng
a novable part, for fixing a part which is vibrated so nuch that a st SN 2803
"apt to be | oosened, or when the size of a screwis so snall that the
tightening force cannot be increased. For exanple, it is optinmumas a screw
fox fixing a novable portion of a bow qof glasses to a frane. 3 JAN 2Q03
19 WHAT IS CLAIMED IS: 1. A method of oducing a self-1lock screw
conprising: a first roll form ng process fox form ng double a desired
nunber of thread grooves having half a desired pitch in such a manner that
each of said thread grooves has the sane shape by rolling a screw materi al
and a second roll form ng process for form ng every other thread groove

L 4 0 s ke Y SR A B i
surface g, @eaygsaz(@lgss&rbdleaéssemg g, 5o %ug'l%gt&%rg J3ato45d pn sal d

first rol Orm ng process so as to forma it having “a Ishi t (3)
al ong theg S {ggk dgﬁ f c according to
claim Z, %?eé% %ﬁ\éﬁémg ang e§§é§h5% 9&a %fgﬁzgé%?ﬁ g%l f?r st
rol | for ng ol OFSES ¢S $4TEHd ﬁd}mthefh' 2hirRRe! Be(A) of the
t hread produced in safld secgon%]:&% orreneirlng prgcess e3 A et hod of

produci notigr s£d 4 - Pitfed® C1 eV 1 COf it 10 B ¥nTn g pMeRieisn jlshewoadi us of
curvature at the root portion (12) of the thread in said first roll formng

process i st@ite tD) bef | ti@escidiamad he fiatHluprefauet gt wre at the crest
portion (11) in the cross section of the thread. . A ?. A .A AR AF9. A AL . A
. A. R AlLe. sihdbe Ahr daded\fdcréw AGn@FEXRMU twice 2) if the screw as a

final product is a double-threaded screw.

Fig. 3 is a sectional view of a thread and a die for a
first roll forming process. The material for the self-lock
screw 1 is formed by a die 5 for a first roll forming
process by rolling so as to form a plurality of threads.

The flank angle A of the thread produced in the first roll
forming process is the same as the flank angle of the final
product. The pitch of the thread in the first roll forming
process is 1/2 of that of the thread of the final product.
The number of threads in the first roll forming process is
twice the number of threads in the final product. If the
screw as the final product is a single thread screw, the
number of threads in the first roll forming process is two.
Accordingly, the lead angle of the screw is the same as that
of the final product.

Fig. 4 is a sectional view of a die 6 for a second roll

forming process. Every adjacent pair of threads formed in

the first roll forming process are assembled by the die for
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product. The die 6 for a second roll forming process is
provided with a broad bottom forming portion 60 for forming
the broad bottomed concave portion of the self-lock screw 1.
The broad bottom forming portion 60 forms every other root
portion (thread groove) formed in the first roll forming
process into a broad bottomed concave portion.

Since the screw material which is pressed away by the
broad bottom forming portion 60 plastically moves toward the
crest portion of the thread 2, the slit 3 formed is deeper
than that of a screw having no broad bottomed concave
portion. As a result, the flanks 21 are apt to be elasti-
cally deformed, thereby enhancing the spring back effect.

In addition, it is possible to produce a self-lock screw
with a slit which has the dimension corresponding to the
dimension of an ordinary screw without a slit at the crest
portion even from a material for a screw having a general
diameter. That is, it is possible to use a material for
general use without the need for a material having a specif-
ic dimension, thereby reducing the production cost. Fur-
thermore, since the root portion of the thread has a large

area as a broad bottomed concave portion and the curvature
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changes comparatively gradually, the stress concentration on
the root portion is unlikely to be caused, thereby reducing
the possibility of stress breaking or fatigue breaking.

The broad bottom forming portion 60 of the die 6 for a
second roll forming process is provided with a flat portion
61 for forming the bottom surface 23 of the broad bottomed
concave portion at the central portion thereof, and arcuate
corner portions 62 at both corner portions of the flat
portion 61. In this case, the bottom surface 23 of the
broad bottomed concave portion of the self-lock screw 1 has
the corresponding shape. Other examples of the die 6 for a
second roll forming process are shown in Figs. 5 and 6. 1In
the die 6 for a second roll forming process shown in
Fig. 5, the portion of the broad bottom forming portion 60
for forming the bottom surface 23 is composed of only the
flat portion 61. 1In this case, since the shape of the die
is simplified, the production cost is reduced. 1In the die 6
for a second roll forming process shown in Fig. 6, the
portion of the broad bottom forming portion 60 for forming
the bottom surface 23 is provided as the arcuate portion 63.
If the die 6 for a second roll forming process has the above
described shape shown in Fig. 5 or 6, the bottom surface 23
of the broad bottomed concave portion of the self-lock screw

1 has the corresponding shape.
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It is possible to provide the die 5 for a first roll

forming process and the die 6 for a second roll forming

process separately from each other and to sequentially

execute the first roll forming process and the second roll

forming process. Alternatively, the die 5 for a first roll

forming process and the die 6 for a second roll forming

process may be provided as a solid die, and the first roll

forming process and the second roll forming process may be

continuously executed as one cycle of roll forming.

A method of producing a self-lock screw as a second

embodiment of the present invention will next be explained.
This embodiment is the same as the first embodiment in that
a thread is formed by two processes, i.e., a first roll
forming process and a second roll forming process. Fig. 7
shows the cross section of a thread after the first roll
forming process in the second embodiment. The pitch of the
thread in the first roll forming process is 1/2 of that of
the thread of a final product. The flank angle B of the
thread in the first roll forming process is set to be
smaller than the flank angle A of the final product.

As a result, the height of the thread is larger than
the height of a thread having the flank angle A. The flank

angle B is determined in such a manner that the height of

the thread is within twice the height of a thread having the

flank angle A. When the flank angle A of a screw as the

JAN 2003
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final product is 60 degrees, the flank angle B can be about
45 degrees. The die for a first roll forming process has a
shape for forming the thread having the above-described
shape.

Fig. 8 is a sectional view of a thread after a second
roll forming process in the second embodiment. A die for a
second roll forming process has the same shape as the die
shown in Fig. 4 in the first embodiment. However, since the
height of the thread in the first roll forming process
becomes larger than that in the first embodiment, it is
possible to form the slit 3 having a larger depth than that
in the first embodiment. When the flank angle A is 60
degrees and the flank angle B is 45 degrees, the slit 3 has
1.4 times as large a depth as that in the first embodiment.

Consequently, the elastic deformation of the flanks is
further apt to be caused, and the spring back effect is
further enhanced. Although a broad bottomed concave portion
is formed in the second roll forming process in the second
embodiment, the root portion of an ordinary thread may be
formed in the second roll forming process. Even in this
case, the screw has a deeper slit than a conventional
self-lock screw, and the spring back effect is enhanced.

A method of producing a self-lock screw as a third
embodiment of the present invention will next be explained.

This embodiment is the same as the first embodiment in that
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a thread is formed by two processes, i.e., a first roll
forming process and a second roll forming process. Fig. 9
shows the cross section of a thread after the first roll
forming process in the third embodiment. The pitch of the
thread in the first roll forming process is 1/2 of that of
the thread of a final product. The flank angle C of the
thread in the first roll forming process is set to be
smaller than the flank angle A of the final product. The
thread has a shape in which the radius of curvature of the
root portion 12 is larger than the radius of curvature of
the crest portion 11. The die for a first roll forming
process has a shape for forming the thread having the
above-described shape.

Fig. 10 is a sectional view of a thread after a second
roll forming process in the third embodiment. A die for a
second roll forming process has the same shape as the die
shown in Fig. 4 in the first embodiment. Since the radius
of curvature of the root portion 12 is made larger in the
first roll forming process, the cross section of the slit 3
after the second roll forming process becomes an arcuate
shape which is given by largely scraping out the bottom
portion. 1In addition, the width of the slit 3 becomes
larger toward the depth than at the opening portion.

For this reason, the flanks are more easily elastically

deformed, and the spring back effect is further increased.
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Since the flanks are easily elastically deformed, even if
the flank angle is set to be larger than an ordinary one
(e.g., 60 degrees), it is possible to screw it to a corre-
sponding female screw. If the screw is formed in such a
manner as to have a slightly larger flank angle than an
ordinary one, it is applicable to a female screw having a
large tolerance, thereby enhancing the adaptability and
enabling mass production.

Although the self-lock screw is explained as a male
screw in the above-described embodiments, it is possible to
apply the self-lock screw to a female screw. AS a SCrew
material, any material used for a screw is usable. For
example, stainless steel, steel, other metals and plastic
are usable. In addition, although roll forming is adopted
for producing a screw in the above-described embodiments, a
self-lock screw with a thread having the above-described
shape according to the present invention may be formed by

another manufacturing process such as injection molding.

Industrial Applicability

As described above, according to a process for produc-
ing a self-lock screw according to the present invention, it
is possible to produce a self-lock screw having an excellent
effect on preventing the screw from loosening, and a

self-lock screw produced by this method is applicable to a
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product in any field in which a screw is used. Especially,
the self-lock screw according to the present invention is
fit for attaching a movable part, for fixing a part which is
vibrated so much that a screw is apt to be loosened, or when
the size of a screw is so small that the tightening force
cannot be increased. For example, it is optimum as a screw

for fixing a movable portion of a bow of glasses to a frame.
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a first roll forming process for forming double a desired
number of thread grooves having half a desired pitch in such a
manner that each of said thread grooves has the same shape by
rolling a screw material; and

a second roll forming process for forming every other thread
groove produced in said first roll forming process into a broad
bottomed concave portion (22, 23) having a shape given by
inwardly scraping the extended surface of flanks (21), and
assembling the double threads formed in said first roll forming
process so as to form a single thread having a slit (3) along the
crest.

2. A method of producing a self-lock screw according to
claim 1, wherein the flank angle (B) of the thread formed in said
first roll forming process is set to be smaller than the flank
angle (A) of the thread produced in said second roll forming
process.

3. A method of producing a self-lock screw according to
claim 1, wherein the radius of curvature at the root portion (12)
of the thread in said first roll forming process is set to be
larger than the radius of curvature at the crest portion (11) in

the cross section of the thread.



