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Objective & roadmap
• Automatic welding procedure to reliably produce

≥6,000 canisters, starting 2018

Chosen road:
1.1.1. Find most stable tool geometryFind most stable tool geometryFind most stable tool geometry
2.2.2. Find optimal parametersFind optimal parametersFind optimal parameters
3. Develop and test software for automatic control
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The weld cycle and power input

• Sequences in a full-circumferential weld cycle:
1. acceleration, 2. downward, 3. jointline, 4. overlap, 5. parking

• Required power input, a function of position around lid
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Temperature measurements

• 0, 10, 14 & 21 sec response for IR, ID, OD & Probe

• Process window for Probe temp.: 790-910°C,
which results in a desired temp. of 850°C (1562°F)  
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What if no adaptive control?
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First generation automatic software

• Three parts: Feedforward, PID (PD), and Cascade

• Only Power-part used during acceleration sequence

• ∆ωfeedforward only used during downward sequence

• Tdesired = 850°C or 810°C
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Initial results
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Current issue
• What if unrepeatable required power inputs?  

– Smaller k3-values and/or use                                      
instead of                                 ?

– Use IR-temperature reading, value or derivative?

39

40

41

42

43

44

45

46

47

48

0 45 90 135 180 225 270 315 360

Lid #1, Desired Power input (kW)

Lid #2, Desired Power input (kW)

dt
dPower

dt
dPower desiredcurrent −

desiredcurrent PowerPower −



Summary
• Less lag/dead time by using TshoulderID instead of Tprobe

• Most probably, better correlation TshoulderID and voids

Future tests:
• Need to determine and verify how to use Power in the 

regulator in the best way possible
• Check repeatability b/w multiple weld cycles and 

determine k-values, ∆ωfeedfwd and Powerdesired
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Questions???



35

37

39

41

43

45

47

49

0 30 60 90 120 150 180 210 240 270 300 330 360 390

1 4 52 3

The weld cycle and power input

• Sequences in a full-circumferential weld cycle:
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