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Devices for mounting of self - drilling metal screws
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Abstract. Purpose. Design, manufacture and test the assembly tools for the self-drilling screws. Devices meet the requirements of
hard location the screw, based on the outer diameter of the thread, the inner diameter of the thread or jig bushing, while at the end
of the screwing, holding elements pass the head of the screw.

Design/methodology/approach. In a paper it is shown that thread-forming screws, known as self-tapping screws capable of forming
or rolling a matching thread into the material into which they are installed requires a hard location of the screw in device to prevent
action the radial component of the cutting force. And at the same time devices, that meet the requirements of hard location the screw
in the locator, at the end of the screwing let the screw head through them. The presented devices hold the screws for the outer
diameter of the thread, the inner diameter of the thread or jig bushing. A device designed to align hex parts, such as screw heads, is
also described. Such devices are designed for automated production.

Findings. The developed devices were manufactured and tested. Self-drilling screws drilled holes under the action of axial load,
maintaining the correct position and with a free passage of the screw head at the end of drilling. Two of the devices presented are
protected by copyright.

Originality/value. In the presented devices assembly with the use of self-drilling forming screws consists in the sequential execution
of two diverse operations - first drilling, and then rolling the thread under the action of axial load. In this case, the device rigidly
bases the screw, but let the screw head pas sat at the end of drilling. Developed devices can be used in assembly automation.

Keywords: SR screws (self-drilling thread screws), self-drilling forming screw, screw connections, assembly automation

Thread-forming screws, known as self-tapping screws capable of forming or rolling a matching thread into the
material into which they are installed.

The thread-forming screw displaced material around the pilot hole so that it flows around the screw’s threads. In
general, tapping screws permit rapid insertion because nuts are not used and access is required from only one side of the
joint. Mating threads created by these tapping screws fit the screw threads closely, and no clearance is needed. Tapping
screws are used in steel, aluminum, die-castings, cast iron, forgings, plastics, reinforced plastics, and resin-impregnated
plywood. Because no material is removed, the mating part creates a fit with zero clearance. They usually do not need
lock washers fit or other types of locking devices to prevent loosening [1].

Thus, the installation of SR screws (self-drilling thread screws) is possible using a minimum number of
actuators. Assembly with the use of self-drilling forming screws consists in the sequential execution of two diverse
operations - first drilling, and then rolling the thread, and the technological process consists in the sequential execution
of two traditional methods performed by two tools combined in one body [2].

The difficulty lies in the next, drill requires a hard location of the screw in device to prevent action the radial
component of cutting force, the threaded part goes in the obtained hole and its assembly tool should ensure the passage
of the screw head.

In modern power screwdrivers a so-called collet Chuck in which the drill is fixed in several (often three) "jaws"
symmetrically positioned about an imaginary longitudinal axis of the spindle. The screwdrivers have a device that
allows you to limit the depth of screwing of the screw.

For screwing of SR screws the universal adaptation providing hard location of screw cutting part and at the same
time passing of the screw head is required. The traditional method of basing screws in flexible elements, allowing the
output of the screw head, does not provide proper stability during drilling [3].
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The following devices meet the requirements of hard location the screw in the locator for the outer diameter of
the thread, the inner diameter of the thread or jig bushing, while at the end of the screwing, holding elements let the
screw head through them.

For Fig.1c, d and Fig.2 show the photos and drawing of the devices with the conical or cylindrical augers.
Between conical or cylindrical augers screw is hold per outer diameter. The screw driver works in the following way.
When the spindle 8 and a screwdriver 9 are pulled up the next screw 14, is centered by the spring-loaded inserts 11,
enters the space between the screws 2 so that its head rests on the screw surfaces of the augers screw, and the cylinder
body is based between the augers screws.

Thus, the screw is securely held in the desired position. During the rotation of carrier 6 the motion is transmitted
to the gears. As the gear 7 has a brake 15, in the initial moment augers 2 rotate and move the screw to touch the detail.
Increasing the resistance torque in this direction leads to the rotation of the gear 7, 8 the spindle and a screwdriver 9. A
screw is screwed into the detail. In dependence from the conditions of screw driving, rotational motion with different
speeds is carried out simultaneously spindle and augers.

Fig. 1. Photos of screwdrivers: a —the head of the screwdrivers; b — a cap piece of the screwdrivers;
¢ —a screwdriver with conical augers; d — a screwdriver with cylindrical augers

Other device (Fig. 1a and Fig. 3) bases the screw in the tappets on the inner diameter of the thread. The device
works as follows. At the beginning the spindle 3 is taken up, the screw 15 through the slot in the housing (doesn't shown
in the figure) enters the hole 2 and when you move the spindle down screwed into the simulated thread by the pushers 5.
Upon further movement of the head of the screw presses against the stop 7 and moves it in the radial direction, with the
larger diameter stops coming out of the hole groove 11 and enters the groove 12, a smaller diameter of the stop enters
the groove 11, which ensures their mutual free movement, and the ring 8, free from fixation, is directed upward by the
force of the spring 14. In this case, the pushers are drawn into the grooves 4 and 10, providing passage of the screw
head. As the screwing all rings rise. For the start of the next cycle, it is necessary to raise the spindle, and just move all
the rings down, with the openings of the grooves 11 is aligned with the large diameters of the stops, the latter will enter
there by the springs and the rings will once again be fixed, the device is ready for operation [4-8].

The head of the screwdriver, shown in Fig. 4 also rigidly bases the CP screw on the outer diameter of the thread,
providing passage of the screw head at the end of screwing. The device works as follows. In the initial position the
spring 4 is opened and the column of balls is lifted up to an emphasis in a groove end face. The screw is fed into the
area between the balls, and the screw head rests on the columns of the balls. When you move the screw down, its head
presses on the balls, moving them along the groove and squeezing the spring 4. When the last balls pass the rectilinear
section of the groove, the screw head is released and freely leaves. As soon as the area between the balls is released, the
balls immediately return to their original position by the force of the spring. Moving inserts 3 in the radial direction the
device is change setting to the screws of another size [9].

The device, shown in Fig. 1, b and Fig. 5 works as follows. Its working state is shown in the figure. In this case,
the spring 5 presses the sleeve 4 till it contacts with the sleeve 6, in this position, the Cams 8 are drawn together and
press the screw head to the end of the rod 2. With the rotation the rod goes down, pulling the bushing 6, Cams 8 and
screw 14. Since the housing 1 rests on the upper detail of the subassembly, then when the spindle go down the distance
between the housing and the adapter is reduced, the spring 5 is compressed, and between the sleeve 6 and the ring 12
appears and gradually increases the gap, which leads to the rotation of the Cams 8§ and exit them from the working area.
After screwing and installation the next screw in the hole 15, the spindle is raised, the clearance is reduced, and the
force of the spring 5 saves the fixed position of the sleeve 4, the casing 1 and the ring 12.

Nozzle to the screwdriver in Fig.6 works as follows. At the initial moment, the spring 4 is unclamped, the thimble 2 is
in its upper position, while the springs 5 are compressed, and the Cams 3 are brought together on the inner diameter of
the body. The screw is fed into the device and occupies a position between the Cams, journaling the screw head on the
chamfer of the Cams. The screw is rigid basing of on the outer diameter of the thread, since the Cams are based on the

126



ISSN 2521-1943. Mechanics and Advanced Technologies #1 (85), 2019

larger diameter of the hole in the body. When the screw moving down it entrains Cams that experience the pressure of
the screw head until the Cams completely out of the zone of the narrow part of the opening of the body. As soon as the
Cams are in the area of larger diameter, the screw head move apart them and freely out. Further screwdriving occurs on
the already formed threads. As soon as the screw head leaves the Cam zone, the latter are re-unite together by the force
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Fig. 2. A screwdriver with cylindrical augers

Fig. 3.The head of the screwdrivers
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Fig. 4. A cap piece of the screwdrivers
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Fig. 5.The head on the screwdriver Fig. 6. Nozzle to the screwdriver

of the springs 5, and the thimble2 by the force of the spring 4 returns the Cams to their original position. To Orient hex
parts, such as screw heads, you can use the device shown in the figure. 7.

The device works as follows. In the initial position, the pusher 9 is in its extreme position the wedge 5 is also
withdrawn to the right by the spring 6. The orientator 7 is located in the groove of the base 1, but is removed from the
tray 2. Pin 3 is pressed by spring 4 all the way to the horizontal plane of the wedge 5. The detail enters the tray 1. The
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elastic pusher 9 moves the wedge 5 to the left, squeezing the spring 6. The orientator 7 slides into the groove of the base
1, its elastic end turns the detail of to align the face with the plane of the orientator. Pin 3 is released by spring 4 all the
way to the horizontal plane of the wedge 5.

Upon further movement of the wedge 5 it by his bevel presses the pin 3, compressing the spring 4, and pin
3clamp the detail. When the pusher moves to the right, the spring 6 expands and the wedge 5 also moves to the right, its
slant slide out the pin 3, it is pressed to the horizontal plane of the wedge 5 by the spring 4. The orientator 7 slides into
the groove 8 of the base 1 and exits tray 2, the groove is empty for the new part [10].

Fig. 7. Orientator

The described devices are universal assembly devices for two different processes - drilling, since they firmly
base the screw and prohibit deflection of the SR screws and thread-forming process, since they let the screw head
through at the end of the screwing. Constructive integration in one device of elements that satisfy two completely
different processes - drilling and thread-forming, complicates the implementation of the thread-screwing process, unless
joint technological modes are used. Otherwise, additional devices would be needed, that can provide a change in
cutting parameters when transitioning from drilling to threading.

Existing trade off solutions are described in the source [3]. The models of the described devices were made and
tested, the test results confirm their functional capability and the possibility of using them in automated productions as
well as as screwdriver attachments.

HpI/ICTpO.l. AJI BCTAHOBJCHHSI CaMOCBEPAJIYBAJIbHUX I'BHHTIB
JI.H. laninoBa, Kiapi EnToni Baiisiku

Anomauia. VY cmammi npedcmagneni 0esxi eapianmu KOHCMPYKYili npUcmpois ycmanosients pizbbo@opmyouux camoHapizHux
26UHMIG.

YV npaxmuyi cyyacnoeo mawuno- i npunadodyoyeants wupoKo2o NOWUPEHHs HAOYIU 26UHMU, WO 6CIMAHOGTIOIOMbC 8 0emaii 3
271a0KUM OMBOPOM I 30KpeMa pizbOodopMYIOUul cCaMOHAPI3HI 26UHMU, AKI He NOMPeOYIOMb CMONOPIHHA | 000AMKOBUX KPINUIbHUX
demaneti. Taxum uunom, ycmanogiennss PC (pizob6oghopmyiouux camonapiznux ) e6UHmie MOANCIUBA i3 3aCMOCY8AHHIM MIHIMATbHOL
KIIbKOCMI 6UKOHABYUX NPUCMPOITS.

Cknaoanna i3 sacmocyeannam PC 26unmis nonseace 6 nociioo6HOMY 6UKOHAHHI 080X DI3HOXAPAKMEPHUX Onepayiu - cnoYamxy
C8epONIIHHA, a NOMiM PO3KOUy8anHs pizbOnenHs. CKIAOHICMb NONA2AE 8 HACMYNHOMY, C8EPOI0 GUMALAE HCOPCIKO20 6A3V6AHHS O/is
3ano0ieanHs 6i06edeHHs, ab0 NONepeoHbO2O0 YEHMPYBAHHA, pi3bb06A UYACMUHA HANPAGIAEMbCS NO NPOCEEPONEeHill KIHYeGo
YaAcMuHOI0 OMEOPY, NPU YbOMY eleMeHmu, o 6azyioms, NOGUHHI 3a0e3neyysamu nPpoxio 20N068KU 26UHMA 6 KIHYI 3A26UNHYYEAHHS.
Koorcnuit npedcmaenenuti ¢ cmammi npucmpiil 30[UCHIOE JHCOPCMKe OA3Y8AHHS 26UHMIE NO 306HIUHLOMY AOO GHYMPIUHLOMY
diamempam pizvbaenns, abo 0a3V6aHHA CEEPOIUNbHOI HACMUHU NO PO3PI3HIL 6myayi, npu yvbomy ejlemeHmu 0a3y8anHs He
NnepeuKo0Hcaroms GiIbHOMY HPOXOOXHCEHHIO 20108KU 28unma. CKoHcmpyliosani npucmpoi Oyau 6uecomosneHi i 6unpobysati,
pe3yIbmam nokasas, wo 80HU MOXCYMb OVIMU BUKOPUCIAHT 8 ABMOMATNUZ08AHOMY CKIAOANbHOMY BUPOOHUYMEI.

Knrouosi cnosa: izb60popmyroui camonapizHi  28uHmu, 21a0Ko-pizbbo8e 3 €OHAHHA, A8MOMAMU30EAHE CKAAOATbHE 8UPOOHUYMEBO,
CKAA0ANbHI NPUCTPOL.
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YCTpOﬁCTBa AJI YCTAHOBKH CaAaMOCBEPJIAIIUX BUHTOB
JI.H. lanuiaoBa, Knapu Entonu Baiisikn

Annomayusn. B cmamve npedcmasnenvl HeKOMOpbvle BAPUAHMbL  KOHCMPYKYULL YCMPOUCME VYCMAHOBKU CAMOCEEPIAUUX
Pe3b008bI0ABIUBAIOUUX BUHIMOB.

B npakmuke cospeMeHH020 MAWUHO- U HPUOOPOCMPOCHUS WUPOKOe PACHPOCMPAHEHUe NOLYUUIU GUHMbL, YCMAHAGIUBAEMblE 6
demanu ¢ 21a0KuUM Omeepcmuem u 6 YaCMHOCMY Camoceepasiujie pe3bbosbloasiueaioujie GUHMbl, He mpebyouue Cmonoperus u
00NnoOTHUMENbHbIX KpenedcHvlx Oemaneil. Taxum obpazom, ycmanoeka CP (camocsepisiuux pe3bO08blOAGIUBAIOUUX) SUHINOE
603MOMNCHA C NPUMEHEHUEM MUHUMATLHO20 KOIUYECBA UCNOTHUMENbHbIX YCIMPOUCMS.

Cbopka ¢ npumeneHuem camoC8epiAuux pe3booPoOpMUpyIOwUx SUHMOE 3aKIIOUAEMC 8 NOCIe008AMENLHOM 6bINOTHEHUU O08YX
PABHOXAPAKMEPHBIX ONepayuli - CHAYAIA C8epPNeHUst, a 3amem packamuvléarus pe3vool. CIOHCHOCMb 3aKTIOUAEMCa 8 CledyIoueM,
ceepo mpebyem dHcecmko2o 6a3uUposanus no OBOUHOU HanpasiAiowel base 015 NPedOMepaweHUs Y800d, Uil NPeosapumeibHO20
YEeHMPOBAHUsl, Pe3b006Asi UACHb HANPAGISAEMCs NO NPOCEEPIECHHOMY KOHYEBOU HACHbI0 OMEepCmuro, npu mom oasupyroujue
aNIeMeHMbl QOHCHBI 0DECNEeYUBAMb NPOXOO 20N06KU BUHNA 8 KOHYE 3A6UHYUBAHUS.

Kaocooe npedcmaenennoe 6 cmamve YCMPOUCMEO OCYWeECMBNAEm JHceCmKoe Oa3uposanue 6UHMOS NO HAPYICHOMY UTU
GHYMPeHHeMY OUaMempam pe3vobl, Ul 6aA3uposanue ceepiiujell Yacmu no paspesnHol GmyiKe, npu dMomM daAeMeHmbl 6a3uposanus
He NPensimcmeylom Cc80600HOMY npoxodcoenuto winanku eunma. CKOHCMpyuposanHvle YCMpoucmea Obliy U32OMO6NEHbl U
UCNBIMAHDbL, Pe3yIbMam nOKA3a, Ymo OHu MO2ym Oblmb UCHONIL3I08AHbI 8 ABIMOMAMUSUPOBAHHOM COOPOUHOM NPOU3BOOCTIEE.

Kniouesvie crosa: camopescyujue pezobogpopmupyrowjue sunmol, 21a0Ko-pe3obo6bie coeOuHeHUs, agmomMamusuposanioe coopouroe
npouzeo0cmeo, c6opouHvle ycmpolcmed.
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