Viking Fire Steel

Metal Working
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Description:  This is a fire steel for a 10th Century Scandinavian.

Introduction

In order to start a fire like some Vikings did one must be able to create a spark.  The fire steel is struck against a piece of flint to create a shower of sparks that would then be caught in charred tinder (Ward).  The goal of this project was to create a fire steel in the style of finds from Viking Age Scandinavia.

The piece pictured in Figure 1 was found in Finland and measures 85mm by 35mm with a thickness of 5mm (Raisio Archaeology Archive).  These measurements were the target for this project.
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Figure 1:  Fire steel from Raisio, Finland (Raisio Archaeology Archive)

Tools

Tools used for various purposes during the process:

· Heat – forge, blower

· Fire – small shovel, poker

· Forging – hammer, anvil, tongs

· Cutting – hammer, anvil, tongs, hardie

· Hardening – tongs, bucket

The forge used was made of steel and waist high to the artisan.  Theophilus describes a metalworking shop arrangement with the forge on the ground but the artisan is to be seated beside it with a trench dug out for his feet to dangle in (81-83).  It was more convenient to use the forge available than to build one on the ground.

The blower was cranked by hand but was still quite an advantage over the ram skin bag suggested by Theophilus (83).  The blacksmithing tools depicted on the Sigurd Runestone included a pair of bellows.  The blower was chosen because of convenience.

The anvil was small and steel with one horn and a 5/8” hardie hole.  It was mounted on a segment of tree trunk roughly two feet high and 15 inches in diameter.  Theophilus describes several different types of anvils with 0-2 horns for various purposes (84-85).  The Mästermyr find in Sweden yielded three iron blocks identified as anvils and two items identified as stake tools (Arwidsson).

The hammer used was a 20 oz. cross-peen.  Theophilus does not go into much detail about hammers except to say that they come in many shapes and sizes (85).  Rundkvist reports a find of a hammer fragment that is about the same size in cross-section as the one used (230).  The Mästermyr find included seven hammer heads, six of which were cross-peen (Arwidsson).

Two pairs of tongs were used.  Semi-box tongs were used for general purpose handling of the metal while heated.  The other pair was used to adjust curls and curves where necessary.  Theophilus notes two types of tongs used in his shop.  One type was made of a single piece of metal and worked on a spring action like tweezers which were probably used for finer work.  The other was made like modern tongs with two pieces pivoting on a rivet (86-87).  Two pairs of the riveted type were found at Mästermyr (Arwidsson).  The tongs depicted on the Sigurd Runestone are the riveted type as well (“The Sigurd Runestone”).

The hardie was made from ¾” tool steel.  A 10th Century blacksmith would probably not have had a hardie hole in his anvil.  He would probably have had a few helping hands to hold a chisel.  The lone blacksmith, however, must rely on more gadgets to fill in the gap left by not having apprentices to strike chisels and punches.

Materials

Materials involved at each stage in the process:

· Annealing – steel, charcoal

· Forging – steel, charcoal

· Hardening – steel, charcoal, casenite, water

The steel used was a scrap piece of rebar 4 inches by ½” round.

The casenite was used to case harden the steel.

Process

Stages in the process of creating the fire steel:

· Annealing

· Drawing Out

· Cutting

· Pointing

· Curling & Curving

· Case Hardening

The steel was first annealed to remove any hardness previously present.  This was achieved by being heated to orange and buried in ashes to cool slowly (McCreight 2).

The original size of the steel was about twice the volume of metal required for the project.  While there was much metal to be moved, drawing-out proceeded using the cross-peen of the hammer and the flat face alternatively to hasten the process.  One end of the steel was drawn out in this manner until the cross section of that end was the desired size.  This process gave the artisan a good idea of how much to cut off the other end before drawing out.  The other end was cut down to the estimated requirement of metal using the hardie.  Then it was drawn out in the manner outlined above.

A bit of metal was left in the center of the piece to make the point on the back of the striking face.  This was squared up and shaped into the point by hammering flat on the sides and at an angle on the slopes.

After the forging was finished the tips of each end were curled and the ends were curved.  This was accomplished with some hammer work and fine-tuned with the second set of tongs.

The steel was heated to orange and the face was quenched in the bucket of water.  The steel was then tested for sparks on a piece of English flint.  It did not spark satisfactorily.  Since the steel did not contain enough carbon to make an effective spark the decision was made to case harden it.  Case hardening introduces carbon into the surface of the metal.

Theophilus describes the case hardening of files thus:

“… smear them with old pig fat and wrap them around with leather strips cut from goat skin and bind them with linen thread.  After this cover them individually with kneaded clay, leaving the tangs bar.  When they are dried, put them into the fire, blow vigorously, and the goat skin will be burnt.  Hastily extract them from the clay and quench them evenly in water.” (94-95)

Lacking goat leather and clay the artisan used a modern alternative, casenite, which is applied like much like another treatment for file hardening mentioned by Theophilus made of burned ox horn and salt (93).  The metal was heated to red and sprinkled with casenite powder.  The coated metal was then returned to the heat and heated to orange and quenched.  This resulted in a fire-steel that would throw a nice spark.
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Appendix A: Photos of Excavated Viking Age Fire Steels

[image: image3.png]



Figure 2:  Fire steel from Birka grave 727 (Ward)
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Figure 3:  Fire steel from Birka grave 872 (Ward)
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Figure 4:  Fire steel from Birka grave 925 (Ward)

Appendix B: Finds Related to Case Hardening
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Figure 5:  Evidence of suspected case hardening found at Frojel, Sweden (Gustafsson)

Appendix C: Photos of Tools Used
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Figure 6:  Forge and blower
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Figure 7: Shovel and poker
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Figure 8:  Anvil used for this project
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Figure 9:  Tongs

Appendix D:  Pictorial Evidence of Tools

[image: image11.png]



Figure 10:  Blacksmithing tools on the Sigurd Runestone (11th Century) in Sweden:  

hammer (I), bellows (II), anvil (III), and tongs (IV) (“The Sigurd Runestone”).
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