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1. Repeatability tests of SAOS and stepwise increases in shear rate

Fig. S1 and Fig. S2 show the repeatability tests of SAOS and stepwise increases in shear

rate. It is obvious that the repeatability is good.
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Fig. S1. Repeatability test of SAOS (pre-shear temperature 7},..=34 °C and rate of pre-shear )8];_8 =0 s1)
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Fig. S2. Repeatability test of stepwise increases in shear rate (pre-shear temperature 7;,.s=34 °C and rate of pre-
shear & =0s")

2. Comparison between test results and fitted results of shear stress responses to stepwise
increases in shear rate

Fig. S3 shows the comparison between the test results and fitted results of shear stress
responses to stepwise increases in shear rate for different pre-shear conditions. It can be seen that

the overlap between test results and fitted results is good.
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Fig. S3. Comparison between test results and fitted results of shear stress responses to stepwise increases in
shear rate

3. Mesh size study

To ensure the mesh independence of the simulation results, the effect of mesh size on the
simulation results is investigated. Five combinations of grid numbers are shown in Table S1, and
the condition of 7, =35 °C, & =10 s" and P;=0.003 is taken as an example to show the results

of the mesh size study.

Fig. S4 shows the radial distribution of the inlet velocity for different radial mesh sizes at
times =1 and *=10. The results for radial grid numbers N,=25 and N,=50 are almost the same,
so the radial grid number is conservatively set to 50. Fig. S5 shows the time evolution of
pressure P* at axial positions z*=1 and z*=0.9 for different axial mesh sizes. There are some high-

frequency oscillations around time #*=1 if the grid is sparse, and the oscillation amplitude
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decreases with increasing axial grid number. When the number of axial grids is equal to or

greater than 300, the oscillation disappears, so the axial grid number N,=500 is conservatively

confirmed.
Table S1. Combinations of grid number in axial direction and radial direction
Mesh N, N,
Mesh 1 500 10
Mesh 2 500 25
Mesh 3 500 50
Mesh 4 300 50
Mesh 5 100 50
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Fig. S4. Radial distribution of inlet velocity for different radial mesh sizes
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Fig. S5. Time evolution of pressure at the axial positions z*=1 and z*=0.9 for different axial mesh sizes
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