
Tool dynamicsStability Lobe Diagram

Meiyazhagan Jaganathan1, Vikram Pakrashi1, and Aasifa Rounak1

1 UCD Centre for Mechanics, Dynamical Systems & Risk Laboratory,

School of Mechanical and Materials Engineering, University College Dublin, Dublin, Ireland.

Introduction Schematic Diagram

References

meiyazhagan.jaganathan@ucdconnect.ie
vikram.pakrashi@ucd.ie
aasifa.rounak@ucd.ie

𝑏

ℎ
0

𝑘

𝑚
Chip

Tool

Tool holder

𝐹𝐹𝑞
𝑦 𝑡 − 𝜏ℎ

𝑡

ത𝑦 Ω Workpiece

𝑦 𝑡

𝑦

ℎ
0

ℎ
0

Tool

Workpiece

Ω

[1] Kowalczyk P, et al., Physica D, 204 204-229 (2005).

[2] Yan, Yao, et al., Int. J. Mech. Sci., 156 86-93 (2019).

[3] Dombovari, et al., Int. J. Non Linear Mech., 46 330-338 (2011).

𝑎

𝑐
𝑏

𝐺1

𝐺2

𝑏

𝑎

𝑐

𝐺1

𝐺2

𝑎𝑏𝑐

𝐺1

𝐺2
Grazing sliding Adding sliding

Switching sliding Crossing sliding

𝑎 𝑐
𝑏

𝐺2

𝐺1

ሶ𝑥 ∈ 𝐹 𝑥 = ൞

𝐹1 𝑥 𝑥 ∈ 𝐺1
𝑐𝑜 𝐹1 𝑥 , 𝐹2 𝑥 𝑥 ∈ Σ

𝐹2 𝑥 𝑥 ∈ 𝐺2

𝐺1

𝐺2

Σ

0
2

−2

0

0

1

−1

Previous tool path

Current tool path

Ideal Unstable - Chatter

Sliding Bifurcations

Stable

Stable

Unstable

Stable Cutting Unstable Cutting

Bifurcation refers to the qualitative changes in the
behaviour of the system as certain parameters are varied.

Non-smooth dynamical systems are characterized by
discontinuities in state space.
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