
Everything about ES 247 Fracture 2025 
Zhigang Suo @zhigangsuo 
You are invited to discuss this course on X: 2020, 2023, 2025 
 
Monday and Wednesday, 1:30 pm - 2:45 pm 
Location: Maxwell Dworkin G135 
 
Zhigang Suo, Instructor 
suo@seas.harvard.edu 
Office hour: After each lecture 
 
Yu Zhou, Teaching Fellow 
yuzhou@seas.harvard.edu 
Office hour: 3-5 pm, Tuesday, Pierce 215 
 
Grades 
Homework due on Wednesdays (50%) 
Final exam (50%) 
 
Final exam 

●​ 3 hours. No notes.  No books.  No electronics. 
●​ All problems in the final exam will be similar to homework problems. 

 
Readings 

●​ Folder Readings on fracture 

Class Notes, Homework Sets 
Jan 
27 

Toughness  

Jan 
29 

Inglis (1913)  

Feb 
3 

Free energy and surface 
energy 

 

Feb 
5 

Griffith (1921) 
 

HW 1-5 
Due 

Feb 
10 

Crack grows by small scale 
irreversible process 

 

https://twitter.com/zhigangsuo
https://twitter.com/zhigangsuo/status/1305143710389342208?s=61&t=QN8yojQ5LXZgAM1kVpS7HQ
https://twitter.com/zhigangsuo/status/1617578446561107969?s=61&t=AB7N_3rwWEabVrJU7BhFnA
https://x.com/zhigangsuo/status/1869503133002707363
mailto:suo@seas.harvard.edu
mailto:yuzhou@seas.harvard.edu
https://drive.google.com/drive/folders/11EvzQP-UuETH1LdCsI8Ggq_MPkwCzZ5A?usp=sharing
https://drive.google.com/open?id=1lr4_IoiRFxrpJBrfMg6NTxNgIQdk1ZAd9cOe4Y72_OQ
https://docs.google.com/document/d/1bVYyq-Xg_Wc8udonOmikobSnCroPKIGoFfVFk5RaoiY/edit
https://docs.google.com/document/d/1v8L6nVpJ68gGcEmarVhvzEVz8XaDCtIw_XMiBSlJNlM/edit?usp=sharing
https://docs.google.com/document/d/1v8L6nVpJ68gGcEmarVhvzEVz8XaDCtIw_XMiBSlJNlM/edit?usp=sharing
https://docs.google.com/document/d/1uCcz8NQgvrgqui8U4gi9JgvNmQvY4aZdPQom4Nq5WVA/edit?usp=sharing
https://docs.google.com/document/d/13JBkK640BxfdQK4rUY73YahlVkdBt04uS1FUEFUJQuA/edit?tab=t.0
https://docs.google.com/document/d/1BpozghNDv5BvQADxIuWbXdnVcOHsTf3mhv5HF9cn014/edit?usp=sharing
https://docs.google.com/document/d/1BpozghNDv5BvQADxIuWbXdnVcOHsTf3mhv5HF9cn014/edit?usp=sharing


Feb 
12 

Energy release rate 
 

HW 6-10 
Due 

Feb 
17 

Presidents’ Day 
No class 

 

Feb 
19 

Measuring and using 
toughness 

HW 11-15 
Due 

Feb 
24 

Beams and films  

Feb 
26 

Resistance curve HW 16-20 
Due 

Mar 
3 

Fatigue 
 

 

Mar 
5 

Fatigue of rubber HW 21-25 
Due 

Mar 
10 

Hydrolytic crack growth    

Mar 
12 

Large scale plasticity HW 26-30 
Due 

Mar 
17 

Spring break  

Mar 
19 

Spring break  

Mar 
24 

Nonlinear field theory of 
elasticity 

 

Mar 
26 

Nonlinear field theory of 
elasticity 

HW 31-35 
Due 

Mar 
31 

Crack tip singularity 
Flaw sensitivity 

 

Apr 
2 

J integral HW 36-40 
Due 

Apr 
7 

Plane strain deformation of 
linear elasticity 

 

Apr Crack tip singularity of HW 41-45 

https://docs.google.com/document/d/1YDDEsKN6DXVr84vLwfOkbqD9f1w8OhwbN17X8SK9dQI/edit?usp=sharing
https://docs.google.com/document/d/1e4I8qKiyvRikDmlsc6OWXoSD66nbztymdlDhOPg3RJI/edit?tab=t.0#heading=h.i5q5b8yrgxep
https://docs.google.com/document/d/1GyQUFLZBNqnAZupPXQ5JQU2o_g1GMByzKJfvYF5OK-k/edit?usp=sharing
https://docs.google.com/document/d/1GyQUFLZBNqnAZupPXQ5JQU2o_g1GMByzKJfvYF5OK-k/edit?usp=sharing
https://docs.google.com/document/d/13gaquTEunfWjO1SPkthSUjlxFjjGtqoYWkcYcOIe3_4/edit?tab=t.0
https://docs.google.com/document/d/124CwhhqqDRdaGaNlUIJTbEzD-uSxnfZDfEHxv2190n4/edit?usp=sharing
https://docs.google.com/document/d/1V8PwQA47yJo37ro9WdwTWVYn_1P10D9Y6JCoDXq13Ik/edit?usp=sharing
https://docs.google.com/document/d/1y5zB7xRJlvVZlNDRkafdBn50W4sp6TWbapWNv4vd5Y4/edit?tab=t.0#heading=h.i5q5b8yrgxep
https://docs.google.com/document/d/1X-9qQKSdHPUY1gn81ArD0LZWxR43F9mGaT47wQVc7eg/edit?usp=sharing
https://docs.google.com/document/d/10ffzwnSmhKbPEUzyzgx88iWqbfoHekstmPHeAQr_Dkk/edit?usp=sharing
https://docs.google.com/document/d/1ZCdEqlFrL_p8Ntp3ixqgb5QXZFeQQB3eL8-8pT-xOW8/edit?tab=t.0#heading=h.i5q5b8yrgxep
https://docs.google.com/document/d/1M6AP7LnbN6gtBy9N2rBxnjVfhtmEQ2Ejuk6-3G3uKBI/edit?usp=sharing
https://docs.google.com/document/d/1hD9J6e_JWLYZThj6hxfff59H6C3IM8XgB19bjPyojkY/edit?usp=sharing
https://docs.google.com/document/d/1hHJItMpp54LcH3GxtoNYdIvKobjfMGesQ61M5aP00fU/edit?usp=sharing
https://docs.google.com/document/d/1jGrl5Jd-jq2awNrhovgZxsOGW0-J97MGxzmMnw2eczY/edit?usp=sharing
https://docs.google.com/document/d/1jGrl5Jd-jq2awNrhovgZxsOGW0-J97MGxzmMnw2eczY/edit?usp=sharing
https://docs.google.com/document/d/1jGrl5Jd-jq2awNrhovgZxsOGW0-J97MGxzmMnw2eczY/edit?usp=sharing
https://docs.google.com/document/d/1jGrl5Jd-jq2awNrhovgZxsOGW0-J97MGxzmMnw2eczY/edit?usp=sharing
https://docs.google.com/document/d/1hccAIdnOZZIQr1ETNt0zfagdFWy37RTzwtNz9aNXO4Q/edit?usp=sharing
https://docs.google.com/document/d/145Hd-_w61Ddfu0yHAmOrVn52QMk1n1xcLhMpJsLvXBA/edit?usp=sharing
https://docs.google.com/document/d/1JuaU3700WGbURh5clFFYmmmv_vfrE66j6CguKn8dHJ0/edit?usp=sharing
https://docs.google.com/document/d/1drUfpxVWbHtaSrj6tmVfVPb1qOBzDcebTpE_4GG2Jy4/edit?usp=sharing
https://docs.google.com/document/d/1mZpQ1I1HcIZtUk_8NoQylZVSf1gnBC0u5uf4vj58Sn8/edit?usp=sharing
https://docs.google.com/document/d/1dFVe33vcSVJptP1tjweRLkEJ47_W9gUeNBMmape7TTA/edit?usp=sharing
https://docs.google.com/document/d/1dFVe33vcSVJptP1tjweRLkEJ47_W9gUeNBMmape7TTA/edit?usp=sharing
https://docs.google.com/document/d/1mo_KQvAf1ryhsiEVZ9hpEfCiOP4Wecx1metwSBIrq04/edit?usp=sharing
https://docs.google.com/document/d/1pbg5krOOK6XzSOxcTNSzcDOLN5hM-m43Leo4Rk0cd0M/edit?usp=sharing


9 linear, homogeneous, 
isotropic  elasticity 

Due 

Apr 
14 

Mixed-mode fracture  

Apr 
16 

Interfacial fracture 
 

HW 46-50 
Due 

Apr 
21 

Crack bridging  

Apr 
23 

Large scale bridging HW 51-55 
Due 

Apr 
28 

Large scale plasticity 2  

Apr 
30 

Toughness due to 
hysteresis 

 

May 
13 

Final exam 
2:00 pm, Emerson Hall 104 

 

Posts on X 
Consider setting up your account. See this thread for advice. 
 
One hundred years of toughness 
Fractocohesive length 
Tough composites 
Fatigue-resistant polymer networks 
Cracks in semiconductor devices 
Adhesion 
HDPE bag 2 
HDPE bag 1 
Polypropylene box 
PET box 
War on fatigue, video of my lecture for Mechanical Engineering at Purdue 
Topological adhesion, video of my EML webinar 

https://docs.google.com/document/d/1mo_KQvAf1ryhsiEVZ9hpEfCiOP4Wecx1metwSBIrq04/edit?usp=sharing
https://docs.google.com/document/d/1mo_KQvAf1ryhsiEVZ9hpEfCiOP4Wecx1metwSBIrq04/edit?usp=sharing
https://docs.google.com/document/d/1HSO8CeVVxJJDr6vKGnsff1u0AlSCiq4TNanx0ETBMT0/edit?usp=sharing
https://docs.google.com/document/d/1GnGlf3UT--m1EXQeIskOsykoZcb7DeV18IrVMI7uTOI/edit?usp=sharing
https://docs.google.com/document/d/1ZxYLwz3FYm3URrsbgfCKxiG_dbjqjrxXDHcips6oDvA/edit?usp=sharing
https://docs.google.com/document/d/11ancyQjXXVtETcGeN5fQAIc1haGf-214kHp3m9ZNufs/edit?usp=sharing
https://docs.google.com/document/d/19Dx87ztR-UlwTwRQtdljOxKDQjzTzhmRIZGgmJnP3Eo/edit?usp=sharing
https://docs.google.com/document/d/1465iHWMqAao-pqszSH7HscDRhh1h-_2q-r_V9K8ea7E/edit?tab=t.0#heading=h.i5q5b8yrgxep
https://docs.google.com/document/d/1p9QEbWpV2Pn7rL1qbfyYzmhrbBsSm5jijUOBuCakPbs/edit?usp=sharing
https://docs.google.com/document/d/1x67lg-FuvLVRqIXpNYyePgBLENzAwd0ILwWyrWPDKEY/edit?usp=sharing
https://docs.google.com/document/d/1x67lg-FuvLVRqIXpNYyePgBLENzAwd0ILwWyrWPDKEY/edit?usp=sharing
https://twitter.com/zhigangsuo/status/1295847272614203392
https://twitter.com/zhigangsuo/status/1290570290657996800
https://twitter.com/zhigangsuo/status/1298310178153140225
https://twitter.com/zhigangsuo/status/1291499353522286594
https://twitter.com/zhigangsuo/status/1299744547090706433
https://twitter.com/zhigangsuo/status/1451359252686245889
https://twitter.com/zhigangsuo/status/1300104509956464645
https://twitter.com/zhigangsuo/status/1313136058968743938
https://twitter.com/zhigangsuo/status/1310007665427447810
https://twitter.com/zhigangsuo/status/1313611687774257155
https://twitter.com/zhigangsuo/status/1308087115151011840
https://twitter.com/zhigangsuo/status/1326928164220620803
https://www.youtube.com/watch?v=gnwTdnyJ7wI&t=5s
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