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Fundamental Welding Parameters
Temel Kaynak Parametreleri

The Three Golden Rules of resistance spot welding: current, time and force. / Direnc
kaynaginin 3 Altin Kurali: akim, stire ve kuvvet.

ENGLISH

Fundamental Welding Parameters

Resistance spot welding quality is governed by three interdependent variables, often called
the "Three Golden Rules" of resistance welding. Every process setup is a balance between
these three.

Welding current

The current driven through the joint generates heat by I?R (Joule) heating at the faying interface. It
is the single most influential variable on nugget size — small changes in current produce large
changes in heat input.

Weld time

The duration current flows, expressed in cycles of mains frequency (e.g. 10 cycles at 50 Hz = 200
ms) or milliseconds on inverter controls. Longer time increases heat input but also heat loss into
the surrounding material and electrodes.

Electrode force

The mechanical force clamping the parts together. It sets the contact resistance at the interfaces,
contains the molten nugget, and forges the joint as it solidifies. Insufficient force causes
expulsion; excessive force reduces contact resistance and heat generation.

Effect if too low Effect if too high

Welding current Undersized or missing nugget, cold Expulsion, deep electrode
weld indentation, surface burning
Weld time Insufficient fusion, weak joint Expulsion, excessive heat-affected

zone, electrode sticking

Electrode force Expulsion, high contact resistance, Reduced heat generation, undersized
spatter nugget, deep indentation

TURKCE
Temel Kaynak Parametreleri

Punta (direnc) kaynaginin kalitesi, birbirine bagimh ¢ degisken tarafindan belirlenir — direncg
kaynaginin "3 Altin Kurali" olarak da bilinir. Her proses ayari bu lcl arasindaki dengeye
dayanir.



Kaynak akimi

Birlesme ylzeyinden gecen akim, IR (Joule) isinmasi yoluyla isi Uretir. Nugget (kaynak cekirdegi)
boyutunu etkileyen en kritik degiskendir — akimdaki klicik degisiklikler 1s1 girdisinde blUyUk farklar
yaratir.

Kaynak suresi

Akimin aktigi stre; sebeke frekansi cevrimi (6r. 50 Hz'de 10 cevrim = 200 ms) veya inverter
kontrollerde milisaniye cinsinden ifade edilir. Uzun sUre 1si girdisini artirir, ancak ¢cevre malzemeye
ve elektrotlara isi kaybini da artirir.

Elektrot kuvveti (baski kuvveti)

Parcalari birbirine sikistiran mekanik kuvvettir. Temas direncini belirler, erimis nugget'i sinirlar ve
katilasirken baglantiyr dévme etkisiyle sikilastirir. Yetersiz kuvvet sicgramaya, asiri kuvvet ise
temas direncinin ve isi Uretiminin azalmasina yol acgar.

Cok disiikse etkisi Cok yiiksekse etkisi

Kaynak akimi KUgUk veya olusmayan nugget, Sicrama, derin elektrot izi, ylzey
soguk kaynak yanmasi
Kaynak suresi Yetersiz ergime, zayif baglanti Sigrama, asiri 1si etkilenim bdlgesi,

elektrot yapismasi

Elektrot kuvveti Sicrama, yuksek temas direnci, Azalan isi Uretimi, kiicik nugget,
saciima derin iz
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This guide is a general technical reference. Confirm final process parameters against your equipment documentation
and application testing. / Bu rehber genel bir teknik referanstir. Nihai proses parametrelerini ekipman
dokiimantasyonunuz ve uygulama testleriyle dogrulayin.



