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Introduction: Between the differentiation of the parent bod-

ies of iron meteorites and the last collision events that thrust the 
population of iron meteorites into interplanetary space, the parent 
bodies, iron cores, and fragments must have experienced colli-
sional events over a range of mass scales and impact velocities. 
The parent bodies of iron meteorites may have formed in the ter-
restrial planet region. Afterward, they or their fragments were 
scattered into the main belt [1]. As the ductile–brittle transition 
temperature of an iron meteorite on impact is around 200 K [2], 
the impact strength of iron samples [3] at room temperature is of 
interest. 

Impact Experiments: We performed impact experiments on 
steel and iron meteorites at room temperature in two different 
velocity regimes. High-velocity impact experiments (velocities of 
1.4 km/s–4.8 km/s) were performed using a two-stage light-gas 
gun at the Institute of Space and Astronautical Science (ISAS). 
The projectiles were discs of steel and Mundrabilla and Campo 
del Cielo iron meteorites a few millimeters in size. The targets 
were serpentinite and dunite blocks. Low-velocity impact ex-
periments (velocities up to 1 km/s) were performed using a sin-
gle-stage vertical powder gun at Kobe University. Copper cylin-
ders 15 mm in diameter and 15 mm in height were used as pro-
jectiles on steel and Campo del Cielo cylinders as targets. After 
each impact experiment, we looked for fragments of steel and 
iron meteorites using a magnet. We measured the mass of the 
recovered fragments of iron material after impact. 

Results: After the high-velocity impacts, all iron projectiles 
were thinned and deformed. Some projectiles were disrupted into 
several fragments with torn surfaces. The surface on the impact 
side lost metallic luster and was rough. The mass fraction of the 
largest fragments ranged from 0.07 to 0.99 of the originally pro-
jectile mass. After the low-velocity impacts, the mass fraction of 
the largest iron fragment ranged from 0.11 to 1.0. The iron tar-
gets were disrupted by a large crack penetrating parallel to the 
impact direction. Given larger-input kinetic-energy densities, 
radial disruption occurred. We estimated the initial peak pressure 
using a planer impact approximation. We found that the initial 
peak pressure required to disrupt catastrophically the smaller 
(millimeter size) specimens of iron materials was 2–3 times lar-
ger than the peak pressure required for the larger (centimeter 
size) specimens. 

Summary: Impact disruption experiments of small (millime-
ter) and larger (centimeter) specimens of iron material indicated 
that the impact strength of iron meteorite parent bodies depends 
on the scale of the collision, even at temperatures above the duc-
tile–brittle transition temperature. 
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