1 DESCRIPTION Title of Invention. SELF-TAPPING SCREW Technical Field [0001]  The present
invention relates to a screw for mounting a component on a workpiece made of a soft material such as
an aluminum alloy, a magnesium alloy or a resin, and particularly to a self-tapping screw which is
screwed to a prepared screwless hole formed on a wbrkpiece made of such a soft material while
molding a female screw. Background Art [0002]  In recently popular electronic products such as
mobile phones, personal computers and portable music players, an aluminum alloy is widely used in
view of weight saving, downsizing and good WoRGBRHPAKAN plurality of screws are used to mount a
component thereon. [0003]

Title of Invention: SELF-TAPPING SCREW
Technical Field
[0001]

The present invention relates to a screw for maogrnd component on a workpiece
made of a soft material such as an aluminum abBoynagnesium alloy or a resin, and
particularly to a self-tapping screw which is sceeMio a prepared screwless hole formed on a
workpiece made of such a soft material while majdirfemale screw.

Background Art
[0002]

In recently popular electronic products such abitagphones, personal computers and
portable music players, an aluminum alloy is widelsed in view of weight saving,
downsizing and good workability and a plurality ssrews are used to mount a component
thereon.

[0003]

Therefore, as an example of such a screw, Jap&tasat No. 4490358 discloses a
self-tapping screw. The self-tapping screw inckidenormal thread molded in a leg portion
and a female screw molding thread having a larganelter than that of the normal thread,

and is configured such that the female screw mglthinead is screwed to a workpiece while



Therefore, as an example of such a screw, Japanese Patent No. 4490358 discloses a self-tapping
screw. The self-tapping screw includes a normal thread molded in a leg portion and a female screw
molding thread having a larger diameter than that of the normal thread, and is configured such that the
female screw molding thread is screwed to a workpiee while 2 - molding a female screw. In addition,
any pitch of the normal thread is set to be the same as each other. According to the configuration, in
fastening and rotating, both flank surfaces of the normal thread do not come into contact with a female
thread. ThoIdirgpddemriesasavce iy RLdie orqiayisHidoerevehiead sigsibte o thesage as
cracked. Citation List Patent Literature [0004] PTL 1: Japanese Patent No. 4490358 Summary of

Invention 'I(;%%kﬁn(l)qiﬁleliro I

gt%rding to the configuration, intéasng and rotating, both flank surfaces of
the normal thread do not come into contact wittemdle thread. Thus, it is possible to
reduce tightening torques and to prevent the wedefrom being cracked.

Citation List

Patent Literature

[0004]

PTL 1: Japanese Patent No. 4490358
Summary of Invention
Technical Problem
[0005]

However, in compensation for the configurationthe self-tapping screw, any flank
surface of the normal thread does not come intdéaconwith the female thread in fastening
and fixing. Therefore, fastening force cannot b#figently obtained and the self-tapping
screw is likely to be loosened.

Solution to Problem
[0006]

In a self-tapping screw in which a normal thread a female screw molding thread

having a larger diameter than that of the normedatt are molded in a leg portion, out of



[0005] However, in compensation for the configuration, in the self-tapping screw, any flank surface
of the normal thread does not come into contact with the female thread in fastening and fixing.
Therefore, fastening force cannot be sufficiently obtained and the self-tapping screw is likely to be
loosened. Solution to Problem [0006] In a self-tappir3y-screw in which a normal thread and a female
screw molding thread 3 pitches of the normal thread positioned in a head portion side from the female

screw molding thread, any one pitch is set to be larger than other pitches. [0007]
pitches of the normal thread positioned in a heatign side from the female screw molding

thread, any one pitch is set to be larger thanrgihehes.

[0007]

According to such a self-tapping screw, a distdmet@veen a pressure flank surface of

the normal thread and a pressure flank surfaceeofa@male thread is closer than a distance

between a clearance flank surface of the normahkthiand a clearance flank surface of the

female thread. However, in fastening and rotatangge the normal thread is screwed while

being pressed in a fastening direction, contacstasce is insignificant between the pressure

flank surface of the normal thread and the presBand surface of the female thread. On

the other hand, in fastening and fixing, actiorawial force causes the pressure flank surface

of the normal thread to approach and come intoambntith the pressure flank surface of the

female thread, thereby increasing fastening fordéherefore, the self-tapping screw of the

present invention not only reduces driving torgbes also improves the fastening force.

Accordingly, it is possible to sufficiently achietiee fastening force without causing cracks

even when the self-tapping screw is used in a wedepmade of a soft material such as an

aluminum alloy or a resin.

[0008]

In addition, it is preferable that a pressureklangle of the normal thread be set to be

smaller than a pressure flank angle of the femaiensmolding thread.



According to such a self-tapping screw, a distance between a pressure flank surface of the normal
thread and a pressure flank surface of the female thread is closer than a distance between a clearance
flank surface of the normal thread and a clearance flank surface of the female thread. However, in
fastening and rotating, since the normal thread is seréwed while being pressed in a fastening direction,
contact resistance is insignificant between the pressure flank surface of the normal thread and the
pressure flank surface of the female thread. On the other hand, in fastening and fixing, action of axial
force causE¥fHH pressure flank surface of the normal thread to approach and come into contact with
the pressure flank surface of the female thread, thereby increasing fastening force. Therefore, the

self-tapping screw of th npr%seﬁj'[ inveﬁlt'on not onéy reduces drivin Qrauies but als9i RrQves the

. ccogﬁ o the selifldpping sctew, T fasten IXING, a Lres oT he, normal
fastening force. Accordingly, it Is possibleto sufficiently achieve faStering force without causing
cracks even when the self-tapping screw is used in a workpiece made of a soft material such as an

aluminum gifex@rig weigdA0aRbIntasiditiossutds fagierabitatiunel flerasselrenhfead. anmpiepiftire narmgal
thread be setto be 4 -[0009] According to the self-tapping screw, in fastening and fixing, a crest of

the normal thread is wedged into the pressure flank surface of the female thread. Therefore, it is
possible tPERPLYE MLEXRESIIROL RSHRATRY ATENENER)eous Effects of Invention [0010] A
self-tapping screw of the present invention can be applied to various workpieces made of a soft

material aﬁ}‘}ﬂ?grﬁﬁ&[}%‘?ﬂﬁ@&%i%&l?,){\}éﬂﬂgr{educed driving torques and increased fastening force.
[0010]

A self-tapping screw of the present invention tenapplied to various workpieces
made of a soft material as well as a hard matéyalsing reduced driving torques and
increased fastening force.

Description of Embodiments
[0011]

Hereinafter, a first embodiment of the presentemtion will be described with
reference to Figs. 1 to 3. Referring to Fig. ke tkference numeral 1 represents a self-
tapping screw formed from a head portion 2 andgagplertion 3 formed integrally therewith,
and is made of a hard material such as carbon@tethinless steel. The head portion 2 has
a drive hole 4 in which screw driving force is tsamitted to a self-tapping screw 1 from a
driver bit (not illustrated). In the leg portionf@med integrally with the head portion 2, a
normal thread 10 is extended in a spiral shape tf@vicinity of a bearing surface 5 of the

head portion 2 in a direction where a tip of theppertion 3 is positioned.



Description of Embodiments [0011]  Hereinafter, a first embodiment of the present invention will be
described with reference to Figs. 1 to 3. Referring to Fig. 1, the reference numeral 1 represents a
self-tapping screw formed from a head portion 2 and a leg portion 3 formed integrally therewith, and is
made of a hard material such as carbon steel or stailess steel. The head portion 2 has a drive hole 4
in which screw driving force is transmitted to a self-tapping screw 1 from a driver bit (not illustrated). In
the leg portion 3 formed integrally with the head portion 2, a normal thread 10 is extended in a spiral
shape frontP®eicinity of a bearing surface 5 of the head portion 2 in a direction where a tip of the leg
portion 3 is positioned. 5[0012] On the other hand, in the tip side of the leg portion 3, a guide

thread 11 havmglarr]]sqg[g}alle del?rp'ete than tha;{tI ofstlla al fhread 1130 is mol eeqh;léhedgﬂdﬁ thread 11

e nQr
is set to have a &r Which 1S the 'snamg as or sﬁgﬁ(fly grg%g Pane dametel ofa prepéar\ga%&e

21 formed on a workpiece 20. The workpiece 20 is made of a soft material such as a resin or an

aluminum gteylidOaikFhetetntiagislitien, ¢f e alerariemvaiimcikead IPhbayindeatiages dinigaiet than
that of the normal thread 10 is molded between the normal thread 10 and the guide thread 11. The

normal thread 10, the female screw molding thread 12 and the guide thread 11 are continuously
connectedBvadlingnatenadishiethe) SeRtHASo[GhgMbetethan the diameter of a prepared hole 21

formed on a workpiece 20. The workpiece 20 is n@desoft material such as a resin or an
aluminum alloy.
[0013]

In addition, a female screw molding thread 12 hg\a larger diameter than that of the
normal thread 10 is molded between the normal thddh and the guide thread 11. The
normal thread 10, the female screw molding thre@dabhd the guide thread 11 are
continuously connected to molding threads in tigeplertion 3.

[0014]

As illustrated in Fig. 2, a pitch (P) in a bottmha female screw 14 molded by the
female screw molding thread 12 is determined bytéhdP) in a crest between the female
screw molding thread 12 and the guide thread 1d.addition, the pitch (P) in the crest of
the normal thread 10 which is positioned in thedhpartion side from the female screw
molding thread 12 is set to be similar to the piteh in the bottom of the female screw 14.
However, a pitch (P') between the crest of the fermarew molding thread 12 and the crest

of the adjacent normal thread 10 is set to be tatgen the pitch (P) in the crest of the other



As illustrated in Fig. 2, a pitch (P) in a bottom of a female screw 14 molded by the female screw
molding thread 12 is determined by a pitch (P) in a crest between the female screw molding thread 12
and the guide thread 11. In addition, the pitch (P) in the crest of the normal thread 10 which is
positioned in the head portion side from the female-sérew molding thread 12 is set to be similar to the
pitch (P) in the bottom of the female screw 14. However, a pitch (P) between the crest of the female
screw molding thread 12 and the crest of the adjacent normal thread 10 is set to be larger than the
pitch (P) imgié@ldsrenthtlbothdhés-Gaupesl thecaer el tihiead he-wetigadrinig theclamelaseewddged
into the female screw 14. Accordingly, the crest of the normal thread 10 is disposed at a position
shifted in %gg%ll(r)ln Wr(*; eapn o?lfﬁeefr]%nrir(n% rar%%aﬁofafe threa I%gls élﬁ)qngd Ac ordlng
to this configuratio DY dis ance etween a pressure Drrace 103 BPMenormal read HQhe
pressure flank surface 13a of the female thread 13 is closer than a distance between a cIearance flank
surface 10htErde nsensiiteréiadid duansca alsarancefdandadriddsl gosifidhedemalechrgiag 18.tK1I915]
In addition, the normal thread 10 and the female screw molding thread 12 have an asymmetric shape
in which a clearance flank angle (G) is large and a pressure flank angle (13) is small. A flank an Ie of
the femaIeCQé}f&WﬂBWné fHpbapc YRRIba B %M@@W% Qfaﬁﬁl@&t%f@%ftmé%ﬂrﬁa@m

10 by (0). [0016] As illustrated in Fig. 2, in a stage of fastening and rotating, the self-tapping screw
o screwieatiif.cnehina sl iokee 1t il etinetARatoraLel AR dgfles! Bliie
thread 10 of the pressure surface 10a is slightly in contact with the pressure sur ace 1 a of
the female thread 13. However, in this conflguratlon contact resistance thereof is insignificant and
driving torgles anesdonét $arechidlobTbiethe nigunali oinrezaizantdeker anch flaadkirsthtastadslwbthiie
fastening and rotating, the crest of the normal thread 10 of 7 the pressure flank surface 10a is close to

an extent not to come mto contact with the pressure flank surface 13a of the female thread 13.
female thread 1

[0015]

In addition, the normal thread 10 and the femalew molding thread 12 have an
asymmetric shape in which a clearance flank arajes(large and a pressure flank angig (
is small. A flank angle of the female screw motdihread 12 is formed to be larger than
each flank angle of the normal thread 10 &)y (

[0016]

As illustrated in Fig. 2, in a stage of fastenargl rotating, the self-tapping screw 1 is
screwed while applying thrust force in a directiminan arrow Y1. Therefore, the crest of
the normal thread 10 of the pressure flank surf@zeis slightly in contact with the pressure
flank surface 13a of the female thread 13. Howeawdhis configuration, contact resistance
thereof is insignificant and driving torques arersat to be high. The configuration may be

made such that in the stage of the fastening atadimg, the crest of the normal thread 10 of



[0017] On the other hand, as illustrated in Fig. 3, in a stage of fastening and fixing, axial force
acting on the self-tapping screw 1 applies a pressure to the self-tapping screw 1 in a direction of an
arrow Y2, and applies a pressure to the female screw 14 in a direction of an arrow Y3 which is the
opposite direction to the arrow Y2. Therefore, in the 3tage of the fastening and fixing, the crest of the
normal thread 10 of the pressure flank surface 10a and the pressure flank surface 13a of the female
thread 13 are closer to each other and come into contact with each other as compared to the stage of
the fastenitig aigsaeipEonEéarRAda 1 elosativtr SBEAOCRMT Btk eantaobin shemjgastsaing
force. In particular, in the stage of the fastening and fixing, the crest of the normal thread 10 is wedged
into the Press rguﬂr a?cl:(es 15;1%(?,[ ?éaforfnta% E%rrré%g ty'ead 13 by setting the flank angle of the normal
thread 10 and the Termale Screw mo(fding thread 12 as described above. Accordingly, the fastening
force is increased as compared to the contact between both surfaces. [0018]  Hereinafter, a second
embodimejuoafthe present invention will be described with reference to Figs. 4 and 5. In a self-tapping
screw 51 illustrated in the second embodiment, a pitch is differently set compared to the self-tapping
screw 1 illustrated in the first 8 embodiment. As illustrated in Fig. 4, a pitch (P) between the crest of a
female screw mo@h@%@é‘é@f G BIE Hl‘é§¥r9f%ﬁ1'8df&éﬁtﬂéﬂﬁé?ftfﬁ§’@@w A {ivdnse aiialdpieca
pitch (P) in a bottom of a female screw 64. On the other hand, a pitch (P) in a crest of a normal thread
60A positi ' e ' ide. i t iigh i t
corow o4, TO0 L8O e R B e v o
self-tapping screw 51 has the normal thread 60A which comes into contact with a pressure flank
surface 63ef cirademaly hrand GfEied & esslitereath6Cevhatbvd ddsingt dinenetioniood @rat tvenégvith.
Thus, the driving torques are much lower than those of the self-tapping screw 1 in the first
embodiment. On the other hand, in the stage of the fastening and fixin%%lustrated in Fri€. 5, if the axjal
[

force is apfitel) 1RdPoRRRPHIE LY BBUOR hEISBPRM Hed SRiUEmBdiRs BaR A RdaRe R Qi

flank surface 63a of the female thread 63. However, in the normal thread 60 located in a section

between thgRgms threadfAACRR i femelsserr v mldins dhisat Sara@nibihassiahéoedsure

applied, the crest of a pressure flank surface 60a does not come into contact with the pressure flank
surface 63a of the female thread 63. Therefore, as compared to the self-tapping screw 1 in the first
embodimeftanihsuHaemibdafoicth s fgewite [d0R6p 13 are clwseach other and come into contact with

each other as compared to the stage of the fagtanith rotating. Consequently, the contact
resistance is increased to obtain strong fastefonge. In particular, in the stage of the
fastening and fixing, the crest of the normal tdrd® is wedged into the pressure flank
surface 13a of the female thread 13 by settindlémi angle of the normal thread 10 and the
female screw molding thread 12 as described abokecordingly, the fastening force is
increased as compared to the contact between bidttss.
[0018]

Hereinafter, a second embodiment of the presergntion will be described with
reference to Figs. 4 and 5. In a self-tappingw&e illustrated in the second embodiment,

a pitch is differently set compared to the selfpiag screw 1 illustrated in the first



9 As described above, it is possible to obtain the most suitable driving torques or fastening force by
selectively using the self-tapping screws 1 and 51 illustrated in the first and second embodiments
depending on the materials of the workpieces. [0021]  Hereinafter, a third embodiment of the
present invention will be described with reference te §ig. 6. In a self-tapping screw 100, a normal
thread 110 is formed to have a trapezoidal shape. In this case, a reference line of a pitch of a normal

thread 110 is set based on a crest which is positioned on a pressure flank surface 113a side of a
female threéaehodgnenin upeilbat@ettna Moemdl, tixveRitch 1@8veEen thancsgsiitioh aa fsvtle sceew
female screw 114 molded by a female screw molding thread 112 having a trapezoidal shape is formed

to have a plane. In this c a pitch line.in the bottom 0{ the female. screw %4 is set based on an end
point wherb i e Ler e S ne e b o A R R B0 T S BRSBTS LIRS, o
Drawings [0023] [Fig. 1] Fig. 1 is an overall view illustrating an embodiment of the present invention.

[Fig. 2] FigiF is & psutishy entargathrressae@ipnalDtieidloRimating pistaterof fasieciag adratiting
according to the present invention.
thread 60A positioned in the head portion sideeists be larger than a pitch (P) in a bottom
of the female screw 64.
[0019]

In this manner, in the stage of the fastening ranalting illustrated in Fig. 4, the self-
tapping screw 51 has the normal thread 60A whicheinto contact with a pressure flank
surface 63a of a female thread 63 and a normahdh®® which does not come into contact
therewith. Thus, the driving torques are much lothan those of the self-tapping screw 1
in the first embodiment. On the other hand, in ttage of the fastening and fixing
illustrated in Fig. 5, if the axial force is apalighe normal thread 60A further approaches and
comes into contact with the pressure flank suri&ze of the female thread 63. However, in
the normal thread 60 located in a section betwaennbrmal thread 60A and the female
screw molding thread 62, even if the axial forceapplied, the crest of a pressure flank
surface 60a does not come into contact with thespre flank surface 63a of the female
thread 63. Therefore, as compared to the selfitigpgrrew 1 in the first embodiment, the

fastening force is weak.

[0020]



-10-  [Fig. 3] Fig. 3 is a partially enlarged cross-sectional view illustrating a state of fastening and
fixing according to the present invention.  [Fig. 4] Fig. 4 is a partially enlarged cross-sectional view
illustrating a state of fastening and rotating in a second embodiment of the present invention.  [Fig.
5] Fig. 5 is a partially enlarged cross-sectional view-ifustrating a state of fastening and fixing in a

second embodiment of the present invention.  [Fig. 6] Fig. 6 is a partially enlarged cross-sectional

view illustrating a third embodiment of the present invention. Reference Signs List [0024] 1 self-tapping
screw 2 head poA®rdescribed above, it is possible to obtain thestnsuitable driving torques or

fastening force by selectively using the self-tagpscrews 1 and 51 illustrated in the first and
second embodiments depending on the materialeofitinkpieces.
[0021]

Hereinafter, a third embodiment of the presentemtn will be described with
reference to Fig. 6. In a self-tapping screw 1®®ormal thread 110 is formed to have a
trapezoidal shape. In this case, a referencedfiepitch of a normal thread 110 is set based
on a crest which is positioned on a pressure flankace 113a side of a female thread 113 in
an upper base of the normal thread 110.

[0022]

In addition, a bottom of a female screw 114 moldga female screw molding thread
112 having a trapezoidal shape is formed to hapk@e. In this case, a pitch line in the
bottom of the female screw 114 is set based omdrpeint where the pressure flank surface
113a of the female thread 113 is positioned.

Brief Description of Drawings

[0023]
[Fig. 1] Fig. 1 is an overall view illustratingn@mbodiment of the present invention.
[Fig. 2] Fig. 2 is a partially enlarged crossigmtal view illustrating a state of

fastening and rotating according to the presergntion.



3 leg portion 4 drive hole 5 bearing surface 10 normal thread 10a pressure flank surface 10b clearance
flank surface 11 guide thread 12 female screw molding thread 13 female screw thread

-10 -

[Fig. 3] Fig. 3 is a partially enlarged crossigmtal view illustrating a state of

fastening and fixing according to the present irtien

[Fig. 4] Fig. 4 is a partially enlarged crossigmtal view illustrating a state of

fastening and rotating in a second embodiment@ptiesent invention.

[Fig. 5] Fig. 5 is a partially enlarged crossismtal view illustrating a state of

fastening and fixing in a second embodiment ofgtesent invention.

[Fig. 6] Fig. 6 is a partially enlarged crossigmtal view illustrating a third

embodiment of the present invention.

Reference Signs List

[0024]

1 self-tapping screw

2 head portion

3 leg portion

4 drive hole

5 bearing surface

10 normal thread

10a pressure flank surface

10b clearance flank surface

11 guide thread



13a pressure flank surface 13b clearance flank surface 14 female screw 20 workpiece 21 prepared
hole - 12 - CLAIMS 1. A self-tapping screw in which a normal thread and a female screw molding
thread having a larger diameter than that of the normal thread are molded in a leg portion,  wherein
out of pitches of the normal thread positioned in a hgdd-portion side from the female screw molding
thread, any one pitch is set to be larger than other pitches.

12 female screw molding thread
13 female screw thread

13a pressure flank surface

13b clearance flank surface

14 female screw

20 workpiece

21 prepared hole



2. The self-tapping screw according to Claim 1,  wherein a pressure flank angle of the normal thread
is set to be smaller than a pressure flank angle of the female screw molding thread.

-12 -
CLAIMS
1. A self-tapping screw in which a normal threadl anfemale screw molding thread
having a larger diameter than that of the normadati are molded in a leg portion,
wherein out of pitches of the normal thread posgd in a head portion side from the

female screw molding thread, any one pitch is@éktlarger than other pitches.

2. The self-tapping screw according to Claim 1,
wherein a pressure flank angle of the normal thisaet to be smaller than a pressure

flank angle of the female screw molding thread.



