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Automating Thermal Stress Reflow Simulation on PCBs

Introduction

The purpose of this paper is to demonstrate the reflow process of thermal stress reflow simulation on
bar e P C B B°G-TMiB%0r Test Method 2.6.27 (Thermal Stress, Convection Reflow Assembly
Simulation).  This standard requires PCBs or test coupons to be reflowed six (6) times and then
evaluated for quality compliance. Each of the six reflow cycles must be nearly identical to one another in
order to maintain the profile tolerances specified in the standard. By automating the six cycles within a
reflow oven, consistency is attainable, chance of operator errors that may invalidate the test are
eliminated, and efficiency greatly improved.
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Sample coupons used during the test measure 2.670 x 1.250 and are 0.040c¢
Three coupons were placed ont3OAWMGHKdypesthemnocouple dttachkedfong tr ay
the surface of each coupon (refer to Figure 2). Thermocouples will provide feedback of actual surface

temperature on each coupon throughout each of the 6 reflow cycles.

Figure 1: Test Coupons




Process

Figure 2: Test Coupons on Loading Tray

Once test coupons have been placed on the loading tray, the operator selects a preset profile within the

ovenbds software scr
ovends heat andeatioghisintitedr From this point on, PRO 1600 Reflow Oven would

automatically cycle the coupons 6 times without operator intervention. Data from each cycle is recorded

into a raw data file as well as a graph on the software screen.
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software generated graph of all 6 reflow cycles.
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Screenshots of each of the 6 individual reflow cycles are outlined below. Referring to Figure 4 -9: Reflow
Cycle 1-6, red line (Int. TC) on the graph represents air temperature inside an oven while green (Ext.
TC1), blue (Ext. TC2), and yellow lines (Ext. TC3) that are graphed close together represent the surface
temperature of each of the three test coupons. Gr a p h-éxg represents temperature in Celsius and X-
axis represents time in seconds.
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Figure 4: Reflow Cycle 1
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Figure 5: Reflow Cycle 2
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Figure 6: Reflow Cycle 3
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Figure 7: Reflow Cycle 4




Figure 8: Reflow Cycle 5

Figure 9: Reflow Cycle 6




