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The below table gives several elastic materials, as well as their f, g and h functions, wherever applicable. 

Material Model Name Material Energy Density Function Parameters Val.-Landel 
expressible 

f(x) f”(x) g(x) g”(x) h(x) h”(x) 

Linear Corotational 
(Seth-Hill 𝜶 = 𝟏) 

𝜇((𝜆! − 1)" + (𝜆" − 1)" + (𝜆# − 1)") 

+
𝜆
2
(𝜆! + 𝜆" + 𝜆# − 3)" 

𝜇, 𝜆 Yes 𝜇(𝑥 − 1)! 

+
𝜆
2
(𝑥 − 1)(𝑥 − 5) 

2𝜇 + 𝜆 𝜆(𝑥 − 1) 0 0 0 

St. Venant-Kirchhoff 
(Seth-Hill 𝜶 = 𝟐) 

𝜇
4
((𝜆!" − 1)" + (𝜆"" − 1)" + (𝜆#" − 1)") 

+
𝜆
8
(𝜆!" + 𝜆"" + 𝜆#" − 3)" 

𝜇, 𝜆 Yes 𝜇
4
(𝑥! − 1)! 

+
𝜆
8
(𝑥! − 1)(𝑥! − 5) 

𝜇(3𝑥! − 1) 

+
3
2𝜆
(𝑥! − 1) 

𝜆
4
(𝑥! − 1) 

𝜆
2 

0 0 

Hencky 
(Seth-Hill 𝜶 = 𝟎) 𝜇(log" 𝜆! + log" 𝜆" + log" 𝜆#) +

𝜆
2
log"(𝜆!𝜆"𝜆#) 

𝜇, 𝜆 Yes 𝜇 log! 𝑥 2𝜇
1 − log 𝑥

𝑥!  
0 0 𝜆

2 log
! 𝑥 𝜆

1 − log 𝑥
𝑥!  

Seth-Hill family 𝜇
𝛼"
((𝜆!$ − 1)" + (𝜆"$ − 1)" + (𝜆#$ − 1)") 

+
𝜆
2𝛼"

(𝜆!$ + 𝜆"$ + 𝜆#$ − 3)" 

𝜇, 𝜆, 𝛼 Yes 𝜇
𝛼!
(𝑥" − 1)! 

+
𝜆
2𝛼!

(𝑥" − 1)(𝑥" − 5) 

(2𝜇 + 𝜆)
2𝛼 − 1
𝛼 𝑥!"#! 

−(2𝜇 + 3𝜆)
𝛼 − 1
𝛼 𝑥"#! 

𝜆
𝛼!
(𝑥" − 1) 𝜆

𝛼 − 1
𝛼 𝑥" 0 0 

Hill family 𝜇5𝑓"(𝜆!) + 𝑓"(𝜆") + 𝑓"(𝜆#)7 

+
𝜆
2
5𝑓(𝜆!) + 𝑓(𝜆") + 𝑓(𝜆#)7

"
 

𝜇, 𝜆, 𝑓 No       

Neo-Hookean 
(standard version) 

𝜇
2
(𝜆!" + 𝜆"" + 𝜆#" − 3) − 𝜇 log(𝜆!𝜆"𝜆#) +

𝜆
2
log"(𝜆!𝜆"𝜆#) 

𝜇, 𝜆 Yes 𝜇
2
(𝑥! − 1) − 𝜇 log 𝑥 𝜇 51 +

1
𝑥!6 0 0 𝜆

2 log
! 𝑥 𝜆

1 − log 𝑥
𝑥!  

Neo-Hookean 
(Ogden) 

𝜇
2
(𝜆!" + 𝜆"" + 𝜆#" − 3) − 𝜇 log(𝜆!𝜆"𝜆#) +

𝜆
2
(𝜆!𝜆"𝜆# − 1)" 

𝜇, 𝜆 Yes 𝜇
2
(𝑥! − 1) − 𝜇 log 𝑥 𝜇 51 +

1
𝑥!6 0 0 𝜆

2
(𝑥 − 1)! 𝜆 

Stable Neo-Hookean 
([Smith 2018]) 

𝜇𝑝𝑖𝑥𝑎𝑟
2

(𝜆!" + 𝜆"" + 𝜆#" − 3) −
𝜇𝑝𝑖𝑥𝑎𝑟
2

log(𝜆!" + 𝜆"" + 𝜆#" + 1) 

+
𝜆𝑝𝑖𝑥𝑎𝑟
2

(𝜆!𝜆"𝜆# − 𝛼)" 

 

𝜇)*+,- , 𝜆)*+,- 

𝛼 = 1 +
3𝜇
4𝜆 

No       

STS material 
([Pai 2018]) 

𝜇
2
(𝜆!" + 𝜆"" + 𝜆#" − 3) − 𝜇 log(𝜆!𝜆"𝜆#) +

𝜆
2
log"(𝜆!𝜆"𝜆#) 

+
𝜇%
8
((𝜆!" − 1)% + (𝜆"" − 1)% + (𝜆#" − 1)%) 

𝜇, 𝜇., 𝜆 Yes 𝜇
2
(𝑥! − 1) − 𝜇 log 𝑥 

+
𝜇.
8
(𝑥! − 1). 

𝜇 51 +
1
𝑥!6 

+𝜇.(𝑥! − 1)!(7𝑥! − 1) 

0 0 𝜆
2 log

! 𝑥 𝜆
1 − log 𝑥

𝑥!  

Ogden 
8

𝜇&
𝛼&
5𝜆!

$! + 𝜆"
$! + 𝜆#

$! − 37
'

&(!

 
𝜇), 𝛼) Yes 

8
𝜇&
𝛼&
(𝑥$! − 1)

'

&(!

 8𝜇&5𝛼& − 17𝑥$!)"
'

&(!

 
0 0 0 0 

Mooney-Rivlin 𝐶!(𝜆!𝜆"𝜆#))" #⁄ (𝜆!" + 𝜆"" + 𝜆#" − 3) 
+𝐶"(𝜆!𝜆"𝜆#))% #⁄ (𝜆!"𝜆"" + 𝜆""𝜆#" + 𝜆#"𝜆!" − 3) 

𝐶/, 𝐶! No 
Yes if 𝐽 = 1 

𝐶!(𝑥" − 1)  𝐶!(𝑥! − 1)    


