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New Materials – New Demands

Grob - Einteilung  der Fahrzeugstähle
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Opel Vectra C MY2002



Opel Astra H MY2005
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New structures with new materials:
– High strengthen steel

• B – Column: PressHardenSteel (Rm ≥ 1300 MPa)

• Front part: DualPhaseSteel (Rm ≥ 600 MPa)

• Bottom: DualPhaseSteel (Rm ≥ 600 MPa)

• Bottom TripSteel (Rm ≥ 700 MPa)

• Increase of thickness / Combination of different materials:
– Astra H (A-Column / B-Column)

• Combination A – Column, upper part:   4,25mm (0,8 / 2,0 / 1,45)
CR / 210B0 / 210P

• Combination A – Säule lower part: 3,90mm (0,8 / 1,5 / 1,6)
CR / DP600 / TRIP700
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D

H

Volume: V
V =  * (D/2)² * Hπ

V, m Mass: m
m =  * Vρ



20 °C 1500 °C

Energy Q  (J)

solid liquid

Q = m * c *   T

V, m V, m

E (Ws) = E (J)

E (Ws) = I² * R * t



Calculation

Sheet  thickness: 2mm, each
Nugget diameter: 5mm

V =  * (D/2)² * H
   = 3,14 * 6,25 *4 mm³
   = 78,5 mm³

π

m =  * V
    = 7,85 * 78,5 mg
    = 608 mg
    = 0,608 g

ρ

Energy, necessary for
creating a  temparature
difference of 1500 °C

Q = m * c *   T
Q = 0,608 * 0,45 * 1500 J
    = 410 J

E = 0,41 kWs 



Calculated Energy for the
idealized spot:

E = 0,41 kWs

In reality required
energy:

4,32 kWs

Losses:

1. Heat conduction into the neighborhood of the sheets,
    radial direction from the center of the spot
2. Heat conduction into the water cooled copper electrodes

Total losses: 3,91 kWs => nearly. 90%of the electrical input!



R-spot

R-losses

Temperature-
Gradiend
(1500°C => 20°C)

Spot
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Heated zone
during the
energy input
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Energy distribution at
total input of 4,32 kWs

Energy distribution at
total input of 100%











Current distribution without bypass

P=I²*Rpr

Resistance
Rpr



Current distribution in case of bypass

Resistance
Rpr

Resistance
Rn

P=Ipr²*RprP=In²*Rn
Ipr=I-In

IprIb
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Datenbank

Anwender

Anwender

Anwender

Klonen (Tochter)

Medium



DatenbankDatenbank
FirmwareFirmware

Synergietabellen
Executes
Kom-Software
QS-Software
Datalog-Software

Update

Produktion

Anwender

Anwender Technologie-Zentr.Medium Medium

Hersteller

Technologie
Zentrum
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Inverter
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