Friction Stir Welding European Qualifications

CU2 — Priprava a definicia spoja

Co-funded by the
Erasmus+ Programme
of the European Union

FSW operator




i Co-funded by the
FSW operator Erasmus+ Programme

Friction Stir Welding European Qualifications ﬂf thE EU ropean Unan

2. Priprava spoja

2.1 — Metddy Cistenia

2.2 — Postupy merania a pristroje

2.3 — Polohovadla

2.4 — FSW programy

2.5 —FSW parametre a limity

2.6 — Specifikacia zvaracieho postupu (WPS)
2.7 — Typy nastrojov

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission 2
cannot be held responsible for any use which may be made of the information contained therein - ERASMUS + KA2: 2017-1-SK01-KA202-035415



, Co-funded by the
FSW operator Erasmus+ Programme

Friction Stir Welding European Qualifications

of the European Union

2.1 — Metddy Cistenia

Cistenie spojov:
— Nutny krok pre Uspesny spoj

— Odstran prach, mastnotu alebo
vlhkost

— Negativne dopady nedostatocného
oCistenia povrchu:

= Nizka odolnost proti Unavovému
namahaniu

= | okdlne nizka taznost
= Vnutorné chyby

NajbeznejSie metddy Cistenia:

v'Nanesenie rozpustadla a jeho
zotretie papierovou utierkou

Ostatné metody Cistenia
(nie beZzne pouZivané):

v Obrusenie
v Drotend kefa
v’ Odstrariovace laku

v Morenie
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2.2 — Postupy merania a pristroje

2.2.1 — Meracie postupy

Hrubka dielcov, ktoré sa budu zvarat
e Rozdiely v hrubke plechu

* Geometrické chyby mozu vznikat v désledku ned6sledného merania hrubky a
nasledne nespravne nastavenych parametrov na kompenzaciu nerovnomernej
hrubky

* Najbeznejsie pouzivané vo vyrobnej dielni:

— Mechanickeé pristroje: vyuzivaju priamejsi pristup pri porovnavani
vzdialenosti medzi hranami sucasti a meradlom
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2.2 — Meracie postupy a pristroje

2.2.2 — Meracie pristroje
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2.2 — Meracie postupy a pristroje
2.2.2 — Meracie pristroje

Ako pouzivat posuvne meritko?
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measured value =22 + 0.6 = 22.6

This project has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission
cannot be held responsible for any use which may be made of the information contained therein - ERASMUS + KA2: 2017-1-SK01-KA202-035415



, Co-funded by the
FSW operator Erasmus+ Programme

Friction Stir Welding European Qualifications 'Df th a E uropean U nion

2.3 — Polohovadla

2.3.1 - Typy pripravkov

e |

Zvaraci pripravok (so suhlasom

o (e |

Zvaraci pripravok (so suhlasom Tulsa Welding Vrtaci pripravok (so stuhlasom Kreg Jig)
School)
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2.3 — Polohovadla

2.3.2 - Typy upinacich pripravkov

Vakuové upinanie

/varanie na rame
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https://www.thefabricator.com/article/shopmanagement/what-to-look-for-in-railing-and-frame-welding-fixtures
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2.3 — Polohovadla

2.3.3 — Upinacie systemy

AN

’ 9 e c;| i \\ -
Typy upinania: | =i
. ey W |

v’ Mechanické zvierky A SRR

v Pneumatické a hydraulické zvierky
v’ Magnetické upinanie

v Elektrostatické upinanie

| secondary | 4

Sup?c.li i ‘[-‘ Edge Guide

e
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2.3 — Polohovadla

2.3.4 — Principy upinania

v’ Poloha — upinaciu silu nasmerujte na masivnu a podopretd ¢ast obrobku
v’ Sila — ma byt dostato¢na na bezpec¢né pridrzanie bez poskodenia obrobku

v’ Produktivita — upinaci ¢as je nutné skratit pomocou oto¢nych madiel a pak, aby sa
tym dosiahla vyssia produktivita

v’ Ergondémia — cely proces upinania ma byt nenaroény na obsluhu, aby sa tak zniZila
jej Unava

v’ Zvierky maju byt opatrené tkanivovymi podlozkami, aby sa predislo poskodeniu
krehkych obrobkov
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2.3 — Polohovadla

2.3.5 - Vplyvy upinacieho systému na zvar

Faktory ovplyvnujlce pokrivenie:
v' Umiestnenie zvierky

v' Casové trvanie upinania

v Doba uvolnenia upnutia

v" Predhrev zvierok.

Bezné formy pokrivenia zvarkov
(so suhlasom TWI)
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2.4 — FSW programy

2.4.1 - Typy FSW programov

Priklad stroja a riadiaceho panela Riadiaci systém vyvinuty pre FSW
(so stihlasom fy Grenzebach) (so suhlasom fy ESAB)
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2.4 — FSW programy

2.4.2 — Zaklady FSW programov
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2.5 — Parametre a limity

2.5.1 - Riadiaci systém

Plunge force
Spindle speed Heel plunge
depth

l
—

Tilt angle

Welding
speed T
Shoulder
diameter
Shoulder
PIn

Pin diameter

<N X

Rychlost zvarania alebo
rychlost posuvu

Otacky nastroja
Hlbka ponorenia

Osova sila alebo sila
ponarania nastroja

Uhol naklonenia nastroja
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2.6 — Specifikacia zvaracieho postupu (WPS)

Preliminary welding procedure specification Welding details
Run Tool motion, Heel plunge depth Tilt Side tilt Dwell Welding
rotation speed mm angle angle time speed
or axial force N N s mmJmin
Manufacturer's pWPS No.: rimin KN others
Manufacturer's WPQR No.:
Friction stir welding operator's name:
Parent material type, temper, and reference standard(s):
Parent material thickness (mm); . "
Cutside diameter of tube (mm): Welding postion:
Equipment identification {model, serial number, and manufacturer): Pre-weld heat treatment:
Tool identification [sketch}”: Preheating temperature (°C): Preheat maintenance temperature (°C):
Clamping arrangement (sketch)!): Interpass temperature (°C):
Tack welding: Shielding gas: Designation: Gas flow rate (I/min}:
Joint preparation and cleaning methads: Postweld processing:
Postweld heat treatment:
Joint desi Time, temperature, method:
om’ sign
9 Heating and cooling rates:
Joint design and joint configuration Welding sequences Other information)
(Sketeh)!
Manufacturer
Name, date and signature
1) Ifrequired.
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2.6 —WPS

2.6.1 — Navrh spoja

Joint Design Before Welding After Welding Joint Design Before Welding After Welding

Butt joint éZ? i i i / i ; f ’ Lap + Buftf joint Q

Butt joint Corner joint

Lap joint Q g Corner joint ‘ g
Lap + Butt joint Q g T-joint %
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2.7 — Typy FSW nastrojov

FSW nastroj Tvary nastroja pre FSW ’

(a) (b) (c) (d)

1 — Telo nastroja
2 —Rameno
3 — Hrot

(a) Odsadené rameno s valcovitym zavitovym
hrotom

(b) Ploché rameno s valcovitym zavitovym hrotom

(c) Ploché rameno s kuzelovitym hrotom

(d) Rozsirujuci sa trojdrazkovy hrot
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2.7 — Typy FSW nastrojov

2.7.1 — Poloha osadenia

Obrobok
Nastroj
Hrot

Celo zvaru

sl

Smer otacania nastroja

Smer zvarania

Spoj (sty¢na plocha)
Postranné odsadenie

Miesto dotyku pred zvaranim

® oo oo
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2.7 — Typy FSW nastrojov

2.7.2 — Pozicia v smere osi Z

Vertical force

FSW Tool Translation Z pozicia — priestorové
\. / umiestnenie nastroja pocas
R ciaits M‘__) o procesu, ktoré je obvykle na
Shoulder ' L’_Y hornom povrchu obrobku
x nulove
Sila aplikovana pozdlz osi Z sa
‘Leadmg o nazyva 0sova sila

Retreating Side
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2.7 — Typy hrotov/néastrojov

2.7.3 — Hibka ponorenia

vzdialenost ktorou hrot prenikd do zvarového
kovu

1. Obrobok

2. Hrot

3. Nastroj

4. Rameno (nabehova hrana)

5. Pata (vybehova hrana ramena)

a. Hibka ponorenia paty

b. Smer otacania nastroja

c. Osova sila

d. Uhol naklonenia

e. Smer zvarania
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