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Guide to SLS & MJF  
Automated Powder Removal  
with Innovative Fusillade Technology

Learn how to fully optimize your Additive Manufacturing 
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I. INTRODUCTION

Initially when we think of 3D printing, we imagine a strictly additive process stacking 
wafer-thin layers one by one. Each layer is either contributing to the end-use part or 
the support structure to maintain the build integrity throughout the printing process. 
Ls{iziv0$xlivi$evi$qer}${e}w$xs$womr$e$GEH$茎pi2$$Ts{hiv$fih$tvsgiwwiw0$fsxl$Qypxm$
Nix$Jywmsr$,QNJ-$erh$Wipigxmzi$Pewiv$Wmrxivmrk$,WPW-0$wxevx$f}$liexmrk$r}psr$ts{hiv$
to an elevated temperature, then a recoating blade spreads thin layers of the powder, 
usually around 0.1mm thick, one at a time. After each layer is laid, a heat source sin-
ters, or fuses, the part’s cross-section, solidifying the material. Following each sintered 
cross-section, the build plate lowers similar to other additive processes to make way 
for the next layer of powder material.

Xlmw$tvsgiww$vitiexw$yrxmp$xli$fymph$mw$gsqtpixi2$Srgi$茎rmwlih0$}sy${mpp$fi$pssomrk$ex$e$
gsrxemriv$茎ppih${mxl$ts{hiv$erh$tevxw$riwxih${mxlmr2$Fijsvi$tevxw$ger$fi$viqszih$erh$
handled, there is a cooling step required that may take up to 12 hours. At this point, it 
turns into a bit of a treasure hunt. This may seem tedious, however the majority of bulk 
loose powder can easily be brushed away. 

There are a few key differentiators that add value and make this process unique. The 
茎vwx$erh$tswwmfp}$qswx$mqtegxjyp$jsv$ywivw$mw$xlex$xlivi$evi$rs$wyttsvx$wxvygxyviw$vi-
quired. The bed of powder that is not sintered is compact enough that it will support 
the hardened build. There is no concern regarding optimal support structure design, 
allowing for great design freedom. The second clear advantage is the ability to nest 
your build in the Z direction. You can optimize your build space working in a third di-
qirwmsr2$Tevx$vsxexmsr$erh$wxegomrk$figsqiw$e$lerh}$gswx$erh$xmqi1wezmrk$

“$TswxTvsgiww$Xiglrspskmiw0$ Mrg20$645<2$Epp$ vmklxw$ viwivzih2$Xli$gsrxirxw$sj$ xlmw${lmxi$tetiv$ mw$s{rih$f}$
TswxTvsgiww2$$]sy$qe}$rsx$ywi$sv$vitvshygi$mx$mr$er}$x}ti$sj$qihme0$yrpiww$}sy$lezi$fiir$kverxih$tvmsv${vmxxir$
gsrwirx$xlivixs$f}$e$tivwsr$eyxlsvm̃ih$xs$vitviwirx$TswxTvsgiww$jsv$wygl$tyvtswi2
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II. WHERE TRADITIONAL POWDER REMOVAL

CRUMBLES

It is true, powder bed technology eliminates the need for support structure design 
and removal. However, it is not without its post-print challenges. After brushing away 
xli$mrmxmep$fypo$ts{hiv$,wii$Jmkyvi$5-0$e$xlmr$pe}iv$viqemrw$ehlivih0$piezmrk$xli$tevx$
caked with unusable powder. 

jyrgxmsr2$Pewxp}0$xli$psswi$fypo$ts{hiv$ger$fi$vigpemqih$erh$viywih2$$Xlmw$qmrmqm̃-
iw$fymph${ewxi$erh$weziw$qsri}$sr$qexivmep2$Ts{hiv$fih$xiglrspsk}$mw$epws$e$wspmh$
stxmsr$xs$qemrxemr$茎ri$jiexyvi$hixemp$erh$gviexi$jyrgxmsrep$ewwiqfpmiw$jvsq$e$wmrkpi$
tvmrx2$Mr$ehhmxmsr0$xli${lmxi$r}psr$qexivmepw$gsqqsrp}$ywih0$TE55$erh$560$evi$gsrwmh-
ered by many as end-use materials, ready for the customer. Other material options 
jsv$WPW$mrgpyhi$e$vyffiv1pmoi$XTE0$ew${ipp$ew$kpeww0$gevfsr0$erh$epyqmryq$茎ppih$tsp}-
amides. 

Wsqi$hve{fegow$mrgpyhi$xli$mrmxmep$qexxi0$kvemr}$wyvjegi$茎rmwl2$Jsv$wsqi$ywivw$xlmw$
mw$e$rsr1mwwyi2$Jsv$xlswi$xlex$riih$xs$mqtvszi$xli$茎rmwl0$mx$ger$fi$ehhviwwih$mr$xli$
post-print phase, but of course this requires additional processing. Another minor 
deterrent may be the limited color options. Although there are a couple of minor cons 
hitirhmrk$sr$}syv$riihw0$mx$mw$gpiev$xlex$WPW$erh$QNJ$tvszmhi$wsqi$yrmuyi$ehzerxek-
es where other additive processes are limited. 

Figure 1. Example of an SLS part after the majority of bulk powder is removed.
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This creates a new problem where basic submersible support removal systems, re-
lying heavily on chemical reactions or ultrasonics, are rendered useless. The powder 
removal aspect of post-processing powder parts typically involves a high pressure 
erh$荊s{$w}wxiq$gsqfmrih${mxl$er$efvewmzi$gsqtsrirx2$Mrmxmepp}0$wsqi$ywivw$qmklx$
try soap and water, electric toothbrushes, water picks, or even a dishwasher. When 
that falls short and makes a mess, the more common technique is using tradition-
al machinery and attempting a manual bead blasting effort. There are some clear 
hve{fegow$xs$xlmw$ettvsegl2$Xli$茎vwx$pmqmxexmsr$sj$fieh$fpewxmrk$mw$wmqtp}$fimrk$pefsv$
intensive. This process requires someone to stick their hands through clunky rubber 
gloves and peer through a limited window while they try to ‘hose off’ the part with 
high-pressure grit. As part geometries become more complex, and potentially more 
fragile, handling and blasting parts this way can lead to wide inconsistencies or even 
fvieoeki2$Fi}srh$fimrk$pefsv$mrxirwmzi0$xli$hv}$rexyvi$sj$fieh$fpewxmrk$wxvykkpiw$xs$
jypp}$ viqszi$ts{hiv$ jvsq$茎ri$gezmxmiw2$Xlmw$ mw$uymxi$ xli$ vsehfpsgo$ jsv$qer}$ywivw$
wishing to print functional assemblies. 

Another approach considered to address the removal of this pesky layer of powder 
mw$e$zmfvexsv}$w}wxiq2$Xli$mhie$livi$mw$xs$ekkviwwmzip}$wleoi$erh$wgveti$sjj$xlmw$茎rep$
powder layer. However, this process runs into the same issues as bead blasting; you 
will not be able to remove the powder from smaller crevices. This uncontrolled ap-
proach, especially when using traditional vibratory equipment, also runs a high risk of 
heqekmrk$tevxw0$sv$ex$qmrmqyq${ievmrk$hs{r$茎ri$jiexyviw$fijsvi$xli$ts{hiv$pe}iv$
is fully removed. This approach is also limited when trying to remove the partially sin-
xivih$l}fvmh$pe}iv$figeywi$mx$gerrsx$viegl$wqepp$gvizmgiw$jsv$e$yrmjsvq$wyvjegi$茎rmwl2$

The bottom line is that these approaches are not practical if you want to fully leverage 
the powder bed printer capabilities. 

III. PRESS PLAY AND REMOVE POWDER

F.A.S.T.

Taking full advantage of your polymer printer requires removing the post-processing 
bottleneck, especially as your organization’s additive manufacturing operation scales 
in volume. An ideal solution would free up operator time and provide repeatable 
results on multiple parts simultaneously, without damaging them. To tackle those 
riihw0$TswxTvsgiww$Xiglrspskmiw$hizipstih$xli$L}fvmh$HIGM$Hys0${lmgl$lew$figsqi$
xli$ vigsqqirhih$ eyxsqexih$ wspyxmsr$ jsv$ ts{hiv$ viqszep2$ Ts{ivih$ f}$
TswxTvsgiwwю$ EYXSQEX7H衛$ wsjx{evi0$ xlmw$ mrxippmkirx/$ texirx1tirhmrk$ w}wxiq$
pizivekiw$ Xlivqep$ Exsqm̃ih$ Jywmppehi$ ,XEJ-$ xiglrspsk}2$ X{s$ tivtirhmgypev0$
wmrkpi1e¦mw$ nix$ wxvieqw$ gsqprised of compressed air, proprietary detergent, and 
suspended solids provide targeted blast sequences while utilizing 360° part rotation 
for maximum surface exposure. 

Jmkyvi$72$Wmqtpm茎ih$wgliqexmg$sj$HIGM$Hys$gleqfiv2
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Fvieomrk$hs{r$xli$XEJ$xiglrspsk}$tvszmhiw$wsqi$qsvi$mrwmklx>

Thermal: Pizivekmrk$liex${lir$rigiwwev}$ xs$stivexi$ mr$ xiqtivexyvi$ verkiw$ jsv$
stxmqep$Qiglermgep$Vexi$sj$Viqszep$,qVsV-2

Atomized: Yxmpm̃mrk$e$wpyvv}$vihygih$xs$茎ri$tevxmgpiw$xs$ehhviww$wqepp$gezmxmiw2

Fusillade: Firing a sequence of controlled blasts, either simultaneously or in rapid 
succession.

Jmkyvi$72$Wmqtpm茎ih$wgliqexmg$sj$HIGM$Hys$gleqfiv2

Jmkyvi$7$mw$e$wmqtpm茎ih$wgliqexmg$sj$xli$HIGM$Hysюw$tevx$gleqfiv$xs$jyvxliv$lmklpmklx$
some of the key features. The pressure of the compressed air can be regulated be-
x{iir$4$erh$544$TWM0$xlyw$gsrxvsppmrk$xli$efvewmzi$wpyvv}$xs$ehhviww$fsxl$vsfywx$erh$
jvekmpi$tevxw$epmoi2$Xli$wmrkpi1e¦mw$jywmppehi$nixw$ger$fi$wix$xs$wxe}$茎¦ih$mr$e$tevxmgypev$
location, or travel between two boundaries along the axis to optimize contact with the 
part. Combined with the rotating turntable, the Duo optimizes surface coverage with 
minimal operator attendance.

Qeglmri$wixxmrkw$erh$wixyt

Xli$HIGM$Hys$ mw$sjjivih${mxl$ x{s$wxerhevh$茎¦xyvi$wx}piw2$Xli$茎vwx$ mw$e$fewoix$wx}pi$
茎¦xyvi$yt$xs$59娃$hmeqixiv$erh$56娃$lmkl2$Xli$fewoix$mw$wigyvih$xs$xli$x1wpsxxih$qeglmri$
tpexjsvq$erh$epps{w$jsv$fexgl$hits{hivmrk2$Qypxmtpi$tevxw$ger$fi$tyx$jviip}$mrxs$xli
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irgpswih$fewoix$茎¦xyvi0$erh$xli$ekmxexmsr$wiuyirgi$sj$xli$HIGM$Hys$epps{w$jsv$izir$
erh$ gsqtpixi$ ts{hiv$ viqszep2$Xli$ wigsrh$ wx}pi$ mw$ e$ zmgi$茎¦xyvi0$ epws$ wigyvih$ f}$
t-slots. This is recommended for individual part processing, for higher precision or 
for extremely delicate parts. In addition, for higher volume production of powder bed 
tvmrxih$tevxw0$gywxsq$茎¦xyvi$hiwmkr$wyttsvx$mw$er$stxmsr2

Jsv$stxmqyq$viwypxw${mxl$r}psr$ts{hiv$viqszep0$e$̃mvgsrmyq$s¦mhi$,^vS6-$qihme$mw$
used in the DECI Duo. The zirconia-based bead provides consistent results, even as 
ts{hiv$gsppigxw$mr$xli$w}wxiq2$Jsv$ij茎gmirx$ts{hiv$viqszep$sj$WPW$tevxw0$tyqt$tiv-
girxekiw$sj$<41544)$erh$emv$tivgirxekiw$sj$4174)$evi$vigsqqirhih2$Xliwi$zepyiw$
are geometry dependent and can vary slightly from application to application. Deep-
iv$gezmxmiw0$茎ri$glerripw0$erh$wpsxw$gsyph$epp$viuymvi$lmkliv$emv$erh$pmuymh$tviwwyviw2$$
When programming nozzle movement, it helps to set nozzle bounds just slightly past 
xli$ihki$sj$xli$tevx,w-$jsv$xsxep$gsziveki2$Wsqi$sj$xli$wixxmrkw${mpp$zev}$mj$ywmrk$QNJ0$
fyx$livi$mw$e$wyqqev}$sj$wsqi$vigsqqirhih$WPW$wixxmrkw$wls{mrk$e$kpmqtwi$sj$xli$
HIGM$Hysюw$gsrxvsp$erh$zivwexmpmx}>

Settings:
Media:  $ $ $ ^F1GFQ
[exiv$Tivgirxeki>$$ $ <4)1544)$,kisqixv}$hitirhirx-
Emv$Tivgirxeki>$$ $ 4)174)$,kisqixv}$hitirhirx-
Nozzle travel bounds:$$ 54159qq$fi}srh$tevx$irhw

Hi1ts{hivmrk$tvsgiww

Once the machine is set up to your desired parameters and parts are loaded, process-
mrk$mw$ew$iew}$ew$tviwwmrk$唖Tpe}娃2$Tvsgiwwmrk$xmqiw$ger$xeoi$ew$pmxxpi$ew$6$qmryxiw$yt$xs$
64$qmryxiw$hitirhmrk$sr$xli$ts{hiv$zspyqi0$茎¦xyvi$x}ti0$erh$xli$ryqfiv$sj$tevxw$tiv$
batch. Using both nozzles generally decreases process cycle time.  For best batch pro-
giwwmrk0$ywmrk$xli$xst$rs̃̃pi$544)$sj$xli$xmqi$erh$xli$wmhi$rs̃̃pi$941<4)$sj$xli$xmqi$
is ideal. Additionally, turntable rotation assists in lowering overall processing time and 
uniformity across the part.

Jmkyvi$8>$WPW$tvmrxih$tevx$1$5$qmryxi$xs$viqszi$ehlivih$ 
ts{hiv$pe}iv$mr$xli$HIGM$Hys2
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Once the depowdering process has been completed, the parts will be rinsed by the clean-
mr1tpegi$,GMT-$rs̃̃piw2$Xli$w}wxiq$mwspexiw$xli$qihme$erh$g}gpiw$srp}$xli$euyisyw$wspy-
tion to rinse the chamber, ensuring all powder is collected and removed from the air. 
Qmrsv$stivexsv$ mrxivzirxmsr$ mw$ vigsqqirhih$wygl$ew$ vmrwmrk$ xli$tevxw$fvmi荊}$syxwmhi$
the machine and drying using compressed air. Of course, this can be done once the next 
batch of parts is being processed. The operator will remain safe as the Duo is compliant 
{mxl$epp$SWLE$vikypexmsrw$茎¦ih${mxl$er$iqivkirg}$wxst0$pmklx$gyvxemr0$erh$wxego$pmklxw$
wls{mrk$qeglmri$wxexyw$jsv$xli${svo$荊ssv2

For those who want to take their part appearance further, the TAF technology is also ca-
tefpi$sj$ehhviwwmrk$wyvjegi$茎rmwlmrk$viuymviqirxw2$Mr$wsqi$mrwxergiw0$xlmw$qe}$viuymvi$
w{ettmrk$syx$qihme0$fyx$vyrrmrk$xli$egxyep$g}gpi$mw$ekemr$ew$wmqtpi$ew$tviwwmrk$эTpe}ю$sr$
a different pre-programmed recipe. 

Ersxliv${e}$xs$wyqqevm̃i$xli$HIGM$Hys$mw$J2E2W2X2>$

Jsgywih>$geometry-considerate controls
Eggipivexih> dramatically reducing cycle times
Suspended: stxmqm̃mrk$wywtirhih$wspmhw$jsv$fsxl$wyttsvx$viqszep$erh$wyvjegi$茎rmwlmrk$
Transformative>$vizspyxmsrm̃mrk$xli$EQ${svo荊s{$mr$sri$w}wxiq

After the work is done, powder removal clean up can be a messy process. The DECI Duo 
lew$er$eyxsqexih$Qihme$Witevexmsr$Wiuyirgi$,QWW-$xs$ehhviww$xlmw$mwwyi2$E$茎pxvexmsr$
basket is placed on the turntable to capture the waste for easy disposal of the solids. For 
stxmqep$tivjsvqergi0$mx$mw$vigsqqirhih$xs$vyr$xli$QWW$ex$piewx$srgi$jsv$iziv}$54$pfw$
sj$ts{hiv$gpierih$mr$xli$w}wxiq0$sv$iziv}$x{s$qsrxlw0${lmgliziv$gsqiw$茎vwx2$[mxl$xli$
EYXSQEX7H$wsjx{evi0$ xli$ywiv$ mw$viqmrhih$sj$ xlmw$xewo$epsrk${mxl$sxliv$tvizirxexmzi$
maintenance alerts. 

Jmkyvi$9>$EYXSQEX7H$wsjx{evi$wgviir
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