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THREADS

Archimedes, the third-centus/C. mathematician, who wrote

briefly on spirals and invented or designed severalple
devices applying the screw principle. By the ficeinturyB.C. the screw
was a familiar element, but was crudely cut fronodor filed by hand on
metal shaft. Nothing more was heard of the scrawatth in Europe until
the fifteenth century, through the Greeks and thebA had preserved their
knowledge of it. Leonardo da Vinci understood theew principle, and he
has left sketches showing how to cut screw thrdgdsnachine. In the
sixteenth century, screws appeared in German Wst@ral screws were
used to fasten suits of armour. In 1569 the scrativag lathe was invented
by the Frenchman Besson, but the method did na taMd, and for
another century and a half, nuts and bolts contirtaebe made largely by
hand. In the eighteenth century, screw manufagumgot started in
England during the Industrial Revolution.

The concept of the screw thread seems to have eckcfirst to

7.1 THREADS REPRESENTATION
AND DIMENSIONING

hreads are vital to the industrial life. They aesigned for
hundreds of different purposes, but there threeicbas
applications are:

1. to hold partstogether;

2. to adjust partswith reference to each other;

3. to transmit power.

Some terms definitions (Fig. 7.1) are necessarynaerstand what
threads are and how they work:
« Screw threada ridge of uniform section in the form of a helix,
on the external or internal surface of a cylinder;
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« External thread:a thread on the outside of a cylinder, as on a
shaft;

* Internal thread:a thread on the inside of a cylinder, as in a;hole

« Major diameter:the largest diameter of a screw thread (applies to
both external and internal thread);

* Minor diameter:the smallest diameter of a screw thread (applies
to both external and internal thread);

* Pitch: the distance from a point on a screw thread to a
corresponding point on the next thread measuredllphto the
axis;

» Pitch diameter.:The diameter of an imaginary cylinder passing
through the threads so as to make equal the wafttie threads
and the widths of the space cut by the cylinder;

» Lead:the distance a screw thread advances axially irtuune

» Crest:the top surface joining the two sides of a thread;

* Root: the bottom surface joining the sides of two adjacen
threads;

 Side: the surface of the thread that connects the créht thve
root;

* Angle of thread:The angle included between the sides of the
thread measured in a plane through the axis cddrew;

» Axis of screwthe longitudinal center line through the screw;

» Depth of threadithe distance between the crest and the root of
the thread measured normal to the axis;

« Form of thread:the cross section of thread cut by a plane
containing the axis. Various forms of threads aeduikemetric
thread (M), Whitworth (W), square, Acme, buttresy] knuckle
(Fig. 7.2):
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The most important and used threads are presentéd.i7.3:
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There are some conventions for threads represemtati drawings:

the line of the crest is drawn with heavy continsibne;

the line of the root is drawn with thin continuolirse and in
side view, only % of a circle, rotated from axes;

the finish line of the thread is heavy in view atakhed line in
section;

the thread always begin by a chamfer, generakpat

the neck and the recess are included in the thesayh;

the thread's vanish is not included in the threadth.
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7.2 APPLICATION

Represent in three projections, the n&®ONNECTION, using
intersection of two cylinders, flanges and threadgresentation and
dimensioning:
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5.7.2 Organe de mgini cu filete. Conceptul de filet pareasfi
aparut mai ntai la Arhimede, secolul trei 1.C. matdizianul care s-a
ocupat de spirale si a inventat sau proiectat, rdézeanecanisme simple,
bazate pe principiul filetului. In secolul ntacCl. filetul era un element
obisnuit, adeseaatat in lemn, sau almut manual, pe bare metalice. Nimic
nu s-a auzit in plus in Europa despre filete dgansecolul cincisprezece,
desi grecii si arabii s-au conservat cugbntele despre ele. Leonardo da
Vinci a nteles principiul filetuluisi a lasat schie referitoare la posibilitile
de a #ia filete pe maini speciale. In secolugaisprezece, filetele sunt
folosite Tn Germania, la mecanismele ceasusiltet armuri. Tn 1569 a fost
inventat strungul de filetat, détee francezul Besson, dar metoda nu a fost
aplicat timp de iné un secoki jumatate, piulielesi suruburile fiind tiate
in continuare, manual. In secolul optsprezece,upratea mecanic a
filetelor a inceput Tn Anglia, Tn timpul Revaiei industriale.

Asambdrile filetate sunt cunoscutel cainsurubari. Pentru a avea o
astfel de asamblare, sunt necesarei goese:

* piesa cu filet exterior, nuniit generic surub cum ar fi
suruburi, prezoane, capete de arbori filetate;

* piesa cu filet interior, nunditgenericpiuliza (pies cu giuri
filetate)

5.7.2.1 Suruburi si prezoane. Un surub-bok (fig. 5.28 — STAS
4272-89), avand un cap (hexagonalrat sau rotund), la unul din capsgte
o zori filetata la celilalt capit, trece de obicei liber prin dayiese, pe care
le tine Tmpreu cu ajutorul unei piute Trsurubate pe partea filetat

Un prezon(fig. 5.29 — STAS 4551-809ste o tij filetata la ambele
capete. In mod normal, prezonul trece liber prinpiesi si se Tsurubeaz
permanent intr-o a doua, intr-o gafditetata cu unul din capete. Pe filetul
din ceblalt capit se Tgurubeaz o piulitd pentru atine cele doa piese
Tmpreura.

Suruburile filetate paa sub cap(fig. 5.30), ase@nator cu prezonul,
trec libere printr-o pis si se iyurubeaz intr-o gaud filetata Tn a doua.
Diferenta intre unsurub-bot si unul filetat pad sub cap este lungimea
filetului. Mai frecvent intalnite sunt cel cinciptiri desuruburi prezentate
in fig. 5.30:

* a-—surub cu cap hexagonal (STAS 4272-89);

e b —surub cu cap conic Thecat (STAS 2571-90);

e C —surub cu cap rotund (STAS 5383-80);

» d —surub cu cap cilindric (STAS 3954-87);

* e —surub cu cap cilindrigi locas hexagonal (SR ISO 4762:93).

5.7.2.2 Piulta hexagonad. Se folosesc mai multe tipuri de pielj
dar cele frecvente sunt cele hexagonale (fig. 5.31 — STAR3-90). Casi
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capul hexagonal afurubului, piulta este tgti la 30. In asambirile
filetate, se folosesc de cele mai multesaibe, pentru a obne o suprafgé

de gezare plaa (saiba plati — STAS 5200-91), sau ca element de
asigurare Tmpotriva daruhirii (saiba Grower — SR ISO 7666-2:94). O
saiba plati este prezentatin fig. 5.32si o saiba Grower, in fig. 5.33.
Elementele componente ale asatrilar filetate, casuruburile, prezoanele,
piulitele si saibele, sau alte piese pline, nu se reprézetionate, chiar

dac planul de se@une trece prin axa lor.
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Dimensiunile geometrice ale elementelor unei asannbletate se
bazeaz pe diametruld al tijei surubului (totodat diametrul maxim al
filetului), si au n principal urritoarele valori:

= diametrul minim al filetului: d;=0.85d
= diametrul capuluisurubului:  D,=2d (diametrul circumscis
hexagonului atat leurub casi la piulita)
D/2d
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R/1.6d
R=1.5d
R=1.5d
= deschiderea de cheie: S=1.7d
= Tnaltimea capului: H,=0.7d
H=0.5d
H=0.75d
H=0.75d
H=0.75d
= Tnaltimea piuliei: H,=0.85d
= diametrulsaibei: D,=2.2d
Ds=1.5d
= grosimessaibei: h,=0.15d
bG=025d

5.7.3 Desenul de ansambluCand do& sau mai multe piese sunt
reprezentate in acgladesen, aitdnd cum fungoneaz impreur, se oline
un desen de ansambliDeasupra indicatorului (fig. 5.34), se reprezint
tabelului de componed care congtintr-o lisk de repere componente ale
mecanismului, sau structurii reprezentate in ddsemansamblu respectiv.

=1 Poz Denumire Nr. desen sau SR-ISPBuc. Materia Observ | Mase
A Nume | Semn]
10 Student (Material) . i Stu-
A Cindicativ desen dent
=1 Profesor — nr.
o Y (Masa)
<
[Facultatea Anuf e CTitlul desenului
Y Grupa (Data)
Fig. 5.3

Aceasi lista poate fi realizdi si pe foi separate, dar cel mai adesea,
este scris chiar pe desenul in cauzPiesele componente symzrionate
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(numerotate), in ordinea montajului sau a impaeiarAsezarea reperelor
se face incepand de deasupra indicatorgiluileci a capului de tabel,
ordinea fiind de jos Tn sus, astfel incat eventuale repere & poat fi
adiugate mai tarziu

Tabelul de componeihcortine:

* poziia,

* denumirediecarui reper;

* numzrul desenului de exeg@e sau al standardului;

* numirul de buari;

* materialulpiesei;

 alte informaii sauobservaii;

* masafiecarui reper.

Fiecare reper din desen poate fi identificat Trekalbde compona,
prin nundrul poztiei, ce se geaz langi reper cain fig. 5.36, 5.37, 5.38.

5.7.4 Regula asamlirii filetate. Asamblarea filetat este o
asamblare demontabilCele doé piesesurubul si piuliza stau Tmpreud
prin Tnsurubareaurubului Tn piesa cu rol de pitdi Filetul celor doa piese
trebuie 4 fie acelai ca niirime, profil, pe dreapta sau pe stanga, simplu sau
multiplu. Tn asamblarea filetatsurubulare prioritateTn reprezentare, deci
se va vedea peste filetul pieli, ca in fig. 5.35:
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Cele mai uzuale asanibl filetate sunt urriitoarele:

= asamblare cgurub, saiba plata si piuliza (fig. 5.36);
= asamblare cprezonsaiba Growersi piuliza (fig. 5.37);
= asamblare cgurub(agionate cu chei sagurubelnte)(fig. 5.38)
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Numirul pentru pozionare se gaz in apropierea reperului,
folosind o linie de ordine terminatcu un punct Tnnegrit, pe reperul
respectiv. Doa linii de ordine consecutive nu pot fi paraleler ia
numerotarea reperelor se face paralel cu chenasdndilui (vertical — fig.
5.36, 5.37, orizontal, sau ambele — fig. 5.38).
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